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R.D.WOOD, 


Leader Since 1803, 
Presents 


A Low-Cost Hydrant You Can 
Depend On 
The R. D. Wood Standard Swivel 
_ Joint Hydrant gives you the most for 
your money in strength, reliability and 
— sound design. The all-bronze stuffing 
box, gland and operating nut prevent 
rust and corrosion. Internal friction 
_ which might lower pressure is reduced 
to well below A.W.W.A. specifications 
by tapered nozzleways and carefully 
rounded changes in diameter. 


Breakable Flange and Stem 
Coupling 

Available at slight extra cost. Designed 
to snap under a blow which would 
otherwise smash the hydrant, flange 
and stem coupling can be inexpen- 
sively and quickly replaced without 
excavation. 

Extension Piece 

Can be inserted without interrupting 
water flow. 


Hydrants now avail- 
able with O-Ring 


Seal when specified. 


Valves now 


ith mec 


A Gate Valve Built for 
Generations of Trouble- 
Free Operation 


The R. D. Wood Gate Valve 
can be depended on to work 
and keep on working for years. 
It is simply constructed — a 
spreader and two discs are the 
only moving parts. The discs 
are free to revolve their full 
circumference, preventing un- 
even wear on faces and seats. 
When valve is fully open, gates 
are entirely clear of flow. 


R. D. Wood Gate 


avail- 


able with O-Ring 
Seal when specified. 


D. WOOD CO. 


Public Ledger Square - 


Philadelphia 5, Pa. 


Manufacturers of Mathews Hy tsa i-Spun"’ Pipe (centrifugally cast in sand molds) 
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Where oad WATER do mix! 


It takes a staggering amount of water to run an oil refinery such as the one 
: recently built for the Tidewater Oil Co. at Delaware City, Delaware. 
Specifications required twin 78” LOCK JOINT REINFORCED CON- 
CRETE CYLINDER PIPELINES to supply water to this plant. The com- 
bined capacities of these two lines would satisfy the normal requirements of 
a city of over two million population. 


Only the most rugged and dependable type of pipe could be trusted to 
handle such volumes of water within the limited confines of a muiti- 
million dollar plant. Yet Tidewater authorities are confident of the dura- 
bility and safety of the refinery’s Lock Joint supply lines FC” 

because these characteristics are built into every Lock % 4 
Joint pressure pipe through conservative design, care- 
ful choice of materials and expert workmanship. ane 4 


; 
LOCK JOINT PIPE CO — 


East Orange, New Jersey 


Sales Offices: Chicago, lll. » Columbia, S.C. + Denver, Col. + Detroit, Mich. + Hartford, Conn. + Kansas City, Mo. 
Pressure - Woter « Sewer - REINFORCED CONCRETE PIPE - Culvert - Subaqueous 
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Transite = 


Pressure 
assures dependable 

service through 
the years 


ENGINEERS and city officials face much the 
same problem in pipe selection. It is twofold: 
(1) How to make sure the community gets many 
long years of trouble-free performance from its 
pressure mains, and (2) How to do this as eco- 
nomically as possible by choosing pipe for 
durability plus savings. 

Transite® Pressure Pipe is solving this prob- 
lem in hundreds of municipalities and water 
districts from coast to coast. Here’s why. An 
asbestos-cement product, strong and durable 
and highly resistant to corrosion, it has effected 
economies in installation as well as operation. 


For example, the community benefits even at 
the very outset, since both handling and assem- 
bly of Transite Pressure Pipe are so simple that 
crews can install as fast as trench is opened. 
This means lower installed costs. 

Another Transite Pipe characteristic instantly 
recognized by engineers as of major importance 
is its smooth interior that stays smooth. This 
provides maintained high flow capacity. (Flow 
coefficient is C= 140.) 


For further information about Transite Pressure Pipe with the Ring- 
Tite’ Coupling, write for Booklet TR-160A. Address Johns-Manville, 
= Box 14, New York 16, N. Y. In Canada, Port Credit, Ontario. 


TRANSITE PRESSURE PIPE Mi 
the RING-TITE Coupling me” 
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COMING MEETINGS 


a V ol. 49, No.2 


Atlantic City, N.J. 


returnable to AWWA. 


AWWA ANNUAL CONFERENCE 


Official reservation forms have been mailed to all members and are 


May 12-17, 1957 


AWWA SECTIONS | 


mental Sanitation, State Board of 


Health, Helena. 


Winter-Spring Meetings 


Feb. 14—New Jersey Section Mid- 
winter Luncheon, at Hotel Essex 
House, Newark. Secretary, Albert F. 
Pleibel, Dist. Sales Mgr., R. D. Wood 
Co., 683 Prospect St., Maplewood. 


Mar. 17-20—Southeastern Section, 
at Francis Marion Hotel, Charleston, 
S.C. Secretary, N. M. deJarnette, 
Engr., Div. of Water Pollution Con- 
trol, State Dept. of Public Health, 245 
State Office Bldg., Atlanta 3, Ga. 


Mar. 20—22—Illinois Section, at La- 
Salle Hotel, Chicago. Secretary, 
Dewey W. Johnson, Research Engr., 
Cast Iron Pipe Research Assn., 122 
S. Michigan Ave., Chicago 3. 


Apr. 46—Arizona Section, at 
Maricopa Inn, Mesa. Secretary, H. 
C. Bigglestone, Luhrs Tower, Phoenix. 


Apr. 5-6—Montana Section, at 
Rainbow Hotel, Great Falls. Secre- 
tary, Arthur W. Clarkson, Acting 


Chief, Water Sec., Div. of Environ- 


(Continued on page 10) 


Apr. 10-12—Kansas Section, at 
Broadview Hotel, Wichita. Secre- 
tary, Harry W. Badley, Repr., Nep- 
tune Meter Co., 119 W. Cloud St., 
Salina. 


Apr. 10-12—New York Section, at 
Mark Twain Hotel, Elmira. Secre- 
tary, Kimball Blanchard, New York 
Branch Mgr., Rensselaer Valve Co., 
c/o Ludlow Valve Co., 11 W. 42nd 
St., New York. 


Apr. 24-26—Nebraska Section, at 
Cornhusker Hotel, Lincoln. Secre- 
tary, John E. Olsson, 408 Sharp Bldg., 
Lincoln. 


Apr. 27—California Section, 
Miramar Hotel, Santa Monica. Se 
retary, H. J. Ongerth, 2151 Berkel 
Way, Berkeley. 


May 2-4—Pacific Northwest Se 
tion, at Winthrop Hotel, Tacoma 
Wash. Secretary, Fred D. Jones, 
Asst. Supt., Water Dept., Rm. 306, 
City Hall, Spokane, Wash. 
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| ‘of the plus factors 
when you specify 
UNDERGROUND 
WATER PIPE 


Experienced men ote specify and install 
underground water pipe take advantage 
of the plus factors when they specify 
iron pipe. 


Take the pressure plus factor. Minimum 

“_ wall thickness Clow cast iron pipe 

ASA A21.6 Class 22) is rated for at 

tt 250 psi working pressure in diameters 
0” and smaller. 


What does this mean? It means that 
iron pipe is rated safely above the 
inimum pressure requirements for 
unicipal water service, and can be 
specified to the full ASA rated working 
pressure. This is because of the inherent 
strength of cast iron pipe . . . beam 
strength . . . compressive strength . . . 
bursting strength . . . all scientifically 
calculated with ample factor of safety on 
‘ the basis of sound engineering practice 
and the result of actual service records. 


To get the best advantage of the plus factors 
for your system, invite a Clow man in to 
discuss your requirements when pipe 


first enters your plans. 


JAMES B. CLOW & SONS, Inc. 


201-299 N. Talman Ave., Chicago 80, Illinois 


advantage — 
~ 
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4 
SINCE 
Subsidiaries: Eddy Valve Company, Waterford, New York *lowa Valve Company, Oskaloosa, lowa ; eee 
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Coming Meetings 


COMING MEETINGS ta Vol. 49, No.2 


Jun. 6—New Jersey Section Spring 
Outing & Luncheon, at Canoe Brook 
Country Club. Secretary, Albert F. 
Pleibel, Dist. Sales Manager, R. D. 
Wood Co., 683 Prospect St., Maple- 
wood. 


Jun. 12-14—Pennsylvania Section, 
at Bedford Springs Hotel, Bedford 
Springs. Secretary, L. S. Morgan, 
Div. Engr., State Dept. of Health, 
Greensburg. 


Jun. 17-19—Canadian Section, at 
Royal Alexandra Hotel, \Wéinnipeg, 
Man. Secretary, A. E. Berry, Direc- 
tor, San. Eng. Div., Ontario Dept. of 
Health, 72 Grenville St., Toronto, 
Ont. 


Fall Meetings 
Sep. 46—Wisconsin Sec., Milwaukee. 
Sep. 11-13—New York Sec., Lake Placid. 
Sep. 18-20—Ohio Sec., Cincinnati. 


Sep. 23-25—Kentucky-Tennessee 
Louisville, Ky. 


Sec., 


Sep. 25-27—North Central Sec., Fargo, 
N.D. 


Sep. 29-Oct. 1—Missouri Sec., St. Louis. 

Oct. 13-16—Southwest Sec., Oklahoma 
City, Okla. as 

Oct. 16-18—Iowa Sec., Des Moines. __ 

Oct. 20-23—Alabama- Mississippi 
Biloxi, Miss. 

Oct. 23-24—West Virginia Sec., Wheel- 
ing. 

Oct. 24-26—New Jersey Sec., Atlantic 
City. 

Oct. 30-Nov. 1—Chesapeake Sec., Wash- 
ington, D.C. 


Oct. 29-Nov. 1—Califo:nia 
Jose. 


Sec., 


Sec., San 


Apr. 


Sep. 25-27—Michigan Sec., Detroit. cot 


Jun. 


(Continued from page 8) 
Nov. 6-8—Virginia Sec., Roanoke. 
Nov. 11-13—North 
leigh. 


OTHER ORGANIZATIONS 


Feb. 15-16—National Society of Profes- 
sional Engineers, at Hotel Francis 
Marion, Charleston, S.C. 


Carolina Sec., Ra- 


Feb. 18-22—American Society of Civil 
Engineers, Jackson, Miss. 


Mar. 11-15—2nd EJC Nuclear Engineer- 
ing Congress & Atomic Exposition, at 
Convention Hall, Philadelphia, Pa. 


Mar. 19-21—American Meteorological 
Society, at Univ. of Chicago, Chicago, 
Ill. 


Mar. 25-29—Western Metals Congress 
& Exhibition, at Ambassador Hotel and 
Pan-Pacific Auditorium, Los Angeles, 
Calif. Managing Director, W. H. 
Eisenman, 7301 Euclid Ave., Cleveland 
3, Ohio. 


2-4—Corrosion Control Short 
Course, at Extension Study Center, 
Univ. of Oklahoma, Norman, Okla. 


Apr. 8-12—American Welding Societ 
at Hotel Sheraton, Philadelphia, Pa. 


May 13-15—Industrial Waste 
ence, Purdue Memorial Union Bld 


¢ Purdue Univ., Lafayette, Ind. 


2-6—Municipal Finance Office 
Assn., at Hotel Lowry, St. Paul, Mir 


Jun. 16-21—American Society for Test- 
ing Materials, Atlantic City, N.J. 


Oct. 7-10—Federation of Sewage & I 


dustrial Wastes Assns., at Statl 
Hotel, Boston, Mass. 
Nov. 2-8—World Metallurgical Co 


gress, sponsored by American Society 
for Metals, at Chicago, II]. 
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Engineering Representatives in the United Stotes, Canada, 
Mexico, Europe, Asia, South America Africa and Australia. 
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Hydrofluosilicice acid 
system at Chicago’ 
South Distric 

filtration plan 
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Controlled Volume Pumps feed 
fluorides to Chicago’s water 


Every day, 1400 gallons of 23% 
hydrofluosilicic acid are added to 
340,000,000 gallons of water at Chi- 
cago’s South District filtration plant. 
The exacting job of feeding this 
highly corrosive acid in correct pro- 
portions is entrusted to Milton Roy 
Controlled Volume Pumps. 


The Controlled Volume Pump sys- 
tem consists of three direct-displace- 
ment pumps, powered by one elec- 
tric motor through variable speed 
transmission. One pump serves each 
of three acid mixing basins. Each 
pump has a maximum capacity of 
43 gallons per hour. ee 


In any water treating job, Milton 
Roy Controlled Volume Pumps pro- 
vide the logical, economical answer 
to accurate flow control and chem- 
ical metering. Write for technical 
information. Milton Roy Company, 
Manufacturing Engineers, 1300 East 
Mermaid Lane, Philadelphia 18, Pa. 
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SPECIFY MUELLER 


2) lias standardizing on higher quality Mueller water work 
equipment, you insure longer, more dependable servicé 
Maintenance is reduced to a minimum, while maximun 
efficiency is attained, assuring profitable operationg 
Your Mueller representative can help you specify th 
Mueller products for your specific needs or write direct fo 


CORPORATION TAPPING VALVE 
STOP 


“C-C” DRILLING 
MACHINE 


INSERTING VALVE ¢ 


inserting Valve 
Provides additional control at vital poin 
lines. Installed, under pressure, without 
service or losing water. Operates lik 
Mueller Gate Valve, with easy operation 
shut-off. Parts are interchangeable with M 
Valves. For 4”, 6” or 8” lines. 


Drilling Machine 
Hand operated. Makes 2” to 12’ cuts in any ; 
dry or under pressure to 500 p.s.i. 25 
travel. Automatic feed for drilling; he 
rapid advance. Power operated C-1 mac 
Or gasoline engine power units available 
cator standard on both C-C and C-1 mac 


“B’ Tapping and insertin 
Machine Drills and taps main 

through |"corporation stops in mains 

sures to 90 p.s.i. May be used on 

230 p.s.i. with power clevis. Combined r 

pass valve permits easy operation of th 
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METER SETTING 
EQUIPMENT 


FIRE HYDRANT 


-URB STOP 


GATE VALVE 


DECATUR, ILL. 
Since 1857 


MUELLER 


Factories at: Decatur, Chattanooga, Los Angeles; 
in Canada: Mueller, Limited, Sarnia, Ontario 


sorporation Stop 

n be installed in lines under pressure. Keys and 
fies are of finest water works bronze, precision 
chined, individually ground and lapped. Accurately 
chined threads assure water tight connections 
pected and tested under pressure. Sizes %” 
‘ough 2” with a variety of inlets and outlets. 


apping Sleeve 

ed with a tapping valve — connects lateral or 
nch main under pressure, without shutdown or 
s of water. Heavy construction adds strength and 
idity at the connection. Nominal size fits all 
sses of cast iron pipe by using either of two sets 
gaskets. Sizes 3” through 48”. 


apping Vaive 

ersize waterway allows full-size cut and maximum 
w. Exclusive four-point disc wedging mechanism 
yduces tight shut-off and trouble-free operation. With 
“ring stem seal or conventional packing. Sizes 2” 
ough 16”. Hub or mechanical joint type ends 


Vaive Box 

Two or three piece — sliding or screw types for valves 
3" and larger 5%” shaft. Valve box adapters and 
extension pieces for both types. Also available, 4%” 
shaft, roadway screw type for 3” and smaller valves. 


AWWA Gate Vaives 
Exclusive four-point wedging mechanism distributes 
Seating pressure equally to four points near outer 
edge of disc. Shut-offs are fast, easy, positive 
Permanently lubricated stem thrust collar for re 
duced maintenance on “O''ring type valves. Stem 
seals are’’O"’ ring or conventional packing. Rising or 
non-rising stem. 


Curb Stop 

Ground key is individually lapped, precision fitted 
into body of cast water works bronze. Steep key 
taper gives ease of operation, long life, positive pres 
sure tightness. Cap and tee on inverted key type has 
accurate built-in check. Sizes %” through 2”. In- 
verted key or solid head type 


Curb Box 

Telescoping section prevents damage to box, stop or 
service line. Phosphor bronze spring holds upper 
section in place while back-filling. Lid is bronze- 
bushed for easy removal of access plug. Rigid sup 
port given by arch-type base. Coated with protective 
tar-base enamel. For stops 4" through 2”. 


Fire Hydrant 

Dry top design with"O"ring stem seals keeps moisture 
away from operating threads. Lubricating reservoir 
gives positive lubrication each time hydrant is operated 
Satety flange and stem coupling limits traffic damage 
to small inexpensive parts -hydrant barrel and stem are 
re-used. Compression-type main valve. Double drain 
valves force flushed each time hydrant is operated 


Meter Setting Equipment 
Copper meter yoke with multi-purpose connectors 
felocation yokes...iron meter yokes...plain or lock 
wing Stops...meter couplings...each with a 
variety of inlets and outlets. 
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FOR INFALLIBLE MEASUREMENT OF WATER 


Installed as easily as a piece 
of pipe, Sparling Main Line 
meters give you accurate, 
direct action totalization 

actuated by the flow in the 
pipe without further instru- 
mentation. Negligible loss of 
head pressure is character- 
isticof Sparling performance. 


Flexibility! That’s the word 
for Sparling’s Broad Gauge 
Compound meter. As an ex- 
ample, in a six-inch line, 


Main Line Meter 


Triple-tested in the appropriate line against the 
outflow from a volumetric tank, accuracy is 
guaranteed within two per cent. 


flows of 900 gpm or more are measured accurately with practi- 
cally no head loss while flows of 2 gpm are logged accurately too. 
Opening automatically and closing by the line pressure, a trans- 
mitter may be added for remote indication, recording, or for 


auto-metered control of chemical feeds. 


Broad Gauge 
Compcuad Meter 


SPARLING METER COMPANY 


225 N. Temple city Bivé., E! Monte, Calif. 
ATLANTA 3 ANGELES 54, 
66 Luckie St. N.W. 945 No. Main St. 
CHICAGO 4 ROSELLE, N. J. 
220 So. State St. 650 First Ave. West 
CINCINNATI 2 SAN FRANCISCO 24 
626 Broadway — st. 
DALLAS 1 SEATTL 
505 No. Ervay St. 904A Prisote West 
eseans ciTy 6, mo. TORONTO, CAN. 
6 E. Eleventh St. 207 Queens Quay West 
ROMFORD, ENGLAND 248 London Rd. 


View at left shows a 
Sparling Main Line 
meter and service meter 


combined with Hydro- 
valve control (Ask for 


Bulletin 313). 


REQUEST FOR LITERATURE 


Sparling Meter Company, Inc. 
225 N. Temple City Bivd., El Monte, Calif. 


NAME 


A-2 


Vol. 49, No. 2 


ADDRESS 


CITY 
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That’s what Tupper Lake, N.Y., gets from its modern diatomite filter 
system. And they can get more if they need it, for this filter station 
can supply as much as 1,750,000 gpd if necessary! 

Tupper Lake, a town of about 7,000 people, added this filter system 
to supply peak demands which could not be met with their regular 
gravity supply. Tupper Lake itself furnishes the additional supply 
through a 14-inch intake line. The pumping station and filter plant, 
29 x 45 feet, includes a 3-compartment wet well from which water 
is drawn by 3 turbine pumps of 2,000,000 gpd combined capacity. 
Four diatomite filters, each with 153 sq. ft. of filter area, can deliver 
1,224 gpm at a filtration rate of 2 gpm/sq. ft. filter area. The precoat 
is maintained during interruptions by a 30 gpm pump on a re-circula- 
tion bypass. Operated at the usual rate of 0.57 gpm/sq. ft. filter area 
(500,000 gpd), the filters have a maximum run of 87 hours. 

Total cost of the entire installation, including land, was less than 
$125,000 — substantially below estimated costs for a conventional 
system. Under average conditions, 19 lbs. of Dicalite is sufficient to 
precoat a filter, and 300 to 400 Ibs. of Dicalite per million gallons 
filtered is required as body feed. 


For complete information on the many 
advantages of Dicalite filtration in 
potable supply, send for our Bulletin F-552 


Vicalite 


ATOMACEDOL MATERIALS 


DICALITE DIVISION + GREAT LAKES CARBON CORP., 612 SO. FLOWER ST., LOS ANGELES 17, CALIF. . 


i 
alf a million gallons a day : pe 
of pure arinking water— 
FROM A FILTER STATION AND PUMPING ‘oe 
PLANT ONLY 1305 FT7IN AREA 
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| 


COMPARE THE COSTS 
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... This scale drawing 

compares a single 40- 0 
ft length of steel pipe fe] ~*~ 
with two 16-ft lengths 

of rigid-walled pipe of 

the same inside diameter. The steel pipe has 
thinner walls and a smaller outside diameter; 
weighs only about one-fifth as much per ft 
of length. Results: the steel pipe costs less to 
ship and handle; requires a smaller ditch, 
fewer bell holes, fewer joints—only 132 
per mile. 


TESTED FOR STRENGTH 
. . . Every length of 
steel pipe is hydrostat- 
ically tested at the 
shop in accordance 
with AWWA specifi- 

cations—usually to double the working pres- 
sure. What's more, steel pipe is designed to 
withstand from 3 to 4 times the working pres- 
sure! It safely resists water-hammer, shock 
loadings and surge. 


BEAM STRENGTH .. . 
Steel pipe has the 
structural strength that 
is characteristic of tu- 
bular steel. It can span oe 

long washouts; is often handled in multiple 
lengths during installation. And steel pipe 
can stand up under the weight of extremely 
heavy cover. 


RESILIENCE... Steel 
“gives” under stresses 

that would cause more {{ 
rigid materials to crack 

or break. Steel pipe can 

“absorb”’ trafic vibration as well as shock 
due to explosions and earth tremors. Its 
resilience allows it to transmit much of the 
strain to the surrounding earth. This is not 
true of rigid-walled pipe. 
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LEAKPROOF JOINTS... 
100 pct bottle-tight 
joints are a practical 
reality with steel pipe, 
whether Dresser cou- 

plings or welds are used. Water leakage is 
prevented; there’s no contamination of the 
contents due to infiltration from without. 
These joints are quickly made, they're per- 
manent, and they're strong. 


CORROSION-RESIST- 
ANCE... Modern 
methods of lining steel 
pipe with hot-spun 
coal-tar enamel make 
it immune to corrosion and incrustation. 
There is no known time limit to this protec- 
tion. Many tar-enameled lines have been in 
service for upwards of fifty years. Coal-tar 
enamel provides the smoothest surface ob- 
tainable, assuring high flow coefficients year 
after year. Coatings and wrappings protect 
the pipe exterior from moisture, acids and 
alkalis. 


WIDELY USED... Large- 
diameter steel pipe is 
the growing choice of 
planners 
and industrial water 
systems. Some recent 
users of Bethlehem Steel Pipe are: New York 
City, New Orleans, Philadelphia, Savannah, 
Reading, Cincinnati, Atlanta, Omaha, Wor- 
cester, Colorado Springs and Boston. Further 
proof of the superior qualities of steel pipe 
is its use in thousands of miles of large- 
diameter gas and oil lines, as well as in high- 
pressure penstocks throughout the world. 


If you would like to have further information 
about steel water pipe, kindly call or write to 
the Bethlehem sales office nearest you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


City officials, engineers, contractors will be interested in these... 
About Steel Water Pipe 
— | 
| 
ow 
tie 
BETHLEHEM STEEL 


Photograph of Northeast Station under construction. Designed by City of Detroit, 
Department of Water Supply. 


equipped with 


LEOPOLD 


Filter Bottoms 


The new Northeast Station in the City of Detroit, scheduled — 

for completion in 1956, is one of the major pro included 
in the water department’ s pean program. Constructed at 
a cost of approximately $35,000. this outstanding installa- 
tion has 48 rapid sand filters and a cau capacity of 192 MGD. 


For this ultra-modern pa. Leopold Glazed Fire Clay Tile 
Filter Bottoms are being used—as they are in over 325 plants 
throughout the country (with a daily capacity of close to two 


LEOPOLD FEATURES billion gallons). And Leopold Bottoms are getting more popular 
Resists corrosion * Are not subject to 
q equire only Whether buildi new construction or modernizing present 
___ sized gravel * Provide uniform wash offered only by hs. . We'll be glad to supply details and 
distribution ¢ Will last indefinitely. discuss your thout obligation. 


F.B. LEOPOLD CoO., INC. 
A 


7 = COMPLETE WATER PURIFICATION AND FILTER PLANT EQUIPMENT ® BUTTERFLY VALVES 
a FILTER OPERATING TABLES * MIXING EQUIPMENT ® DRY CHEMICAL FEEDERS 
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Another New LEOPOLD iInstaliation a 
< 
> 
Detroit's Latest Filtration Plant 
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COME 10 REILLY 


@ Down in Dallas Henry Hughes reports 
that engineers interested in ‘alive’ pro- 
tection from corrosion are demanding 
Q. D. Primer time and again. Henry’s 
customers have found Q. D. good for 
72 hours — even as long as 12 days 
after application. 


@ Pipeline men in the Houston area are like their con. 
temporaries in other localities — they want good pro- 
tective coatings and practical suggestions from the 
manufacturer concerning application procedures. Bi!! 
Sandland is ready to supply help at all times. 


Reilly Tar & Chemical Corporation 


MERCHANTS BANK BUILDING, INDIANAPOLIS 4. INDIANA 


Sales Offices in Principal Cities 


1209 National City Building, Dallas 1, Texas 
Bermac Building, 1401 San Jacinto, P.O. Box 8188, Housto 


Bs 
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SFLF-EXPANDING CORI 


THE JOINT 
MATERIAL THAT 
GROWS’ AFTER 


COMPRESSION 


4 


4 


joints filled 
under maximum contraction 


Specify and use Servicised SELF-EXPANDING CORK premolded joint filler in water and 
sewage treatment plants, canal linings and structures, outlet works, spillways and stilling 
basins in dams—and any other project where it is essential to keep the joints filled when 
contraction may open them up to more than original size. 

Self-Expanding Cork Joint is formed from clean, granulated cork particles securely bonded 
together by an insoluble synthetic resin binder. It is specially treated to expand as much as 
50% beyond original thickness. Fully compressible, non-extruding and resilient, Servicised 
Self-Expanding Cork is available in 44’, 34” and 1” thicknesses and lengths up to 10 ft. 

Write for your copy of the new Servicised Catalog. It contains complete information on 
Self-Expanding Cork, as well as many other types of premolded joint fillers, and the Servicised 
line of hot and cold applied joint sealers we manufacture. See our Catalog in Sweets. 


SERVICISED PRODUCTS CORPORATION 7 


6051 WEST 65th STREET wile CHICAGO 38, ILLINOIS | 
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he'll need 26,000,000 gallons of water! 


Every 744 seconds another child is born! 
By 1975, 221 millions of us will need water. To drink, bathe in, 

7 make and process our goods, grow our food . . . 
a. : 26 million gallons apiece during each lifetime! Yet even now 
‘ia a many parts of the nation face critical water shortages. 
. Any wonder water officials are worried and ask your help in 
assuring the nation’s future water supply? Do your part. 

1. Encourage future water planning. 


PROOF POSITIVE 


‘ are 
2. Support realistic water rates and water supply 
bond issues. leid in Sacramento, Col over a hundred 


3. Conserve water wherever you can, coe 
Without water, what? end gos mains now serving 


~ pendability and economy are “musts.” 
CAST IRON PIPE 


RESEARCH ASSOCIATION — OUTH MICHIGAN AVENUE, CHICAGO 3, KLLINOIS 


j 
« 
— 
| 
MODERNIZED 
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And in these days of water shortages that job becomes 


increasingly difficult. 


You know the facts about water. So do we. But the public must be 


made aware of them. 
That’s exactly what Cast Iron Pipe Research advertisements*. . . 


like the one opposite . . . are designed to do. 


By educating Americans to the need for supporting and 


cooperating with your efforts to maintain their water supply, 


they make your job easier. 


Wie 
at Nits 
ha 


ry Manoging Director, 122 So. Michigan Ave., Chicago 3, Ill 
* Appearing in: Saturday Evening Post, Newsweek, 
US. News and World Report, Nation's Business. 1 


| 

TO SUPPLYTHEM! 
: 
S FOR MODERN WATER WORKS 
d 


Architects and engineers the world over are 
convinced that “DURAJOINT” is a water- 
stop on which they can successfully stake 
their reputation. This thermo-plastic water- 
stop, designed from a specially compounded 
Polyvinylchloride = PVC, is extruded with 
a center hollow bulb and longitudinal ribs 
on both sides that insure the distribution of 
critical pressures and enhance the holding 
power. “DURAJOINT’S” adequate elas- 
ticity and excellent tear resistance allows it 
to successfully handle vertical or lateral 
movements of masses of concrete without 
being sheared. Specify “DURAJOINT” 
with the comfort of knowing that this is a 
waterstop that will, undoubtedly, outlast the 
usefulness of the structure in which it is used. 


A PRODUCT OF ELECTROVERT - 


TECON PRODUCTS 
Lis 


304 S. ALASKAN WAY 
SEATTLE 4,, WASHINGTON 


Polyvinylchloride = PVC 


WATERSTOPS 


FOR EXPANSION 
& CONSTRUCTION 
JOINTS 


ADVANTAGES 


@® Resistant to extreme waterhead pres- 
sures 

@ Tensile strength of not less than 1900 
Ibs. per square inch 

@® Superior holding strength . . . elonga- 
tion ability of more than 350% 

@ Effective temperature range of —54°F. 
to +176°F. 
Chemically inert . . . resistant to acids, 
alkalis, weather, chlorinated water, oil, 
fungus, etc. 
Quickly, easily spliced “on the job” by 
merely applying heat and holding the 
ends together . . . requires no welding 
or vulcanizing equipment 
Available in lightweight, easy to handle 
50 ft. coils . . . withstands abuse with- 
out damage. 


“DURAJOINT” enjoys national distribution through 
the outlets of Tecon Products Inc. in the 11 western 
states and W. R. Meadows, Inc. in the other 37 states 
of the mid-western, southern and eastern portions of 
the United States. Write today for complete information. 


Distributed in your area by .. . 


W. R. MEADOWS, 
INC. 


34 KIMBALL STREET 
ELGIN, ILLINOIS 
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at, 
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your tax money! 


Non-tuberculating, non-corroding, non- 
electrolytic ... these features of non-metallic 
K&M Asbestos-Cement Pressure Pipe mean 
low, stable pumping pressures and NO 
MAINTENANCE .. . Big tax savings for 
American communities! 


But there are further tax savings in initial 
cost and installation with K&M Asbestos- 
Cement Pipe. It’s light in weight, easily and 
inexpensively transported and handled. 
And K&M’s eExcLusive ‘‘Fluid-Tite’’ 
Coupling allows quick assembly under 
any weather conditions—even with 
unskilled labor. 


Write today for 


K&M “FLUID-TITE”® COUPLING 


Compressible rubber rings allow easy pipe insertion. 
Pressure expands rings. Higher pressure—tighter seal. 


KEASBEY & MATTISON 


° AMBLER PENNSYLVANIA 
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AT STATE | 
TEACHERS 
COLLEGE 


Kutztown, Pa. 


WATER— 


wherever it’s wanted 
For Students 
and Staff 


© For protection 
of property 


© 24 hours a day 


_ PITTSBURGH-DES MOINES ELEVATED STEEL TANKS 


Pittsburgh-Des Moines water storage with a “‘college degree’’ for depend- 

ability and economy serves this Eastern Pennsylvania school assignment. 

-_ Built for the General State Authority, the double-ellipsoidal PDM elevated 

steel tank has a capacity of 300,000 gallons, a diameter of 44 ft and head- 

i range of 30 ft 9 in. It is supported on a tubular column tower, 114 ft 6 in. 
bottom of capacity. 

---- Let us quote on your water storage requirements. Write for our latest 


Catalog. 
4 Sg PITTSBURGH + DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 


PDR Sales Offices at: 


PITTSBURGH (25) . . . . 3424 Neville Island DES MOINES (8). . 925 Tuttle Street 


|_stavarao srai ranns | 
NEWARK (2) . . . 221 Industrial Office Bidg. DALLAS (1). . 1229 Praetorian Bidg. 
CHICAGO (3), 1228 First National Bank Bidg. SEATTLE....... 532 Lane Street 
EL MONTE, CAL......... P. 0. Box 2068 SANTACLARA, CAL.,631 Alviso Road 


0. 
MADRID, SPAIN . . . Diego DeLeon, 60 
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The _ Meter to Buy is 


AMERICAN 


Because We Have Freezing Weather 


“American Frost Bottom Meters have complete frost protection—frost- 
separable gear train and chamber, with pre-tested breakable bottom. That 
reduces parts replacement costs, 
to the absolute minimum. | re- 
pair ‘em. | know American is the 


safest meter to buy.” 


e@ In American Meters you 
know in advance what will 
happen in freezing. The frost 
bottom breaks, relieving _ 
pressure, so that internal 
working parts are not damaged. hale 
The bottom can be replaced in bon = 

few minutes. No complicated repair 

jobs. No expensive working parts to nt SN 
replace. No extra load on the repair department. ca AS 
That’s why Repairmen say, “American is the safest to buy!” 


BUFFALO METER CO. 


= 
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You don’t have to worry about lay- 
ing a water line over rough territory 
when you use Armco Welded Steel 
a. Pipe. Armco Pipe is strong yet duc- 
tile enough to take hills, curves, 
crossings, and other ob- 
structions in stride. This strength 
ductility also mean that your 
water line can withstand unstable 


foundations and shifting loads. 
Armco Pipe is supplied in di- 


ameters from 6 to 36 inches and 
to 


wall thicknesses from %4- 


JOURNAL AWWA 


Nearly two miles of Armco Pipe in 18- and 24-inch diameters, .250-inch wall thickness, supply 


‘ water to the Borough of North East, Pennsylvania. The ductile steel pipe and mechanical joints 
7 os to the hilly contour of the land. 


inch. You can save money by get- 
ting exactly the size you need to do 
the job. No need to compromise on 
the “next largest size.” 

Armco also supplies a wide 
variety of gates for water treatment 
plants. Write to us for complete 
information applied to your specific 
needs. Armco Drainage & Metal 
Products, Inc., 3617 Curtis Street, 
Middletown, Ohio. Subsidiary of 
Armco Steel Corporation. In Can- 
ada: Write: Guelph, Ontario. 
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= Pipe Pipe Takes Rugged Terrain in Stride 


3 
A Welded Steel Pi 
rmco Weide teel Pipe | 
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CHAPMAN 
Tilting Disc Check Valve 


There, in a nutshell, is the story of a Chapman 
Tilting Disc Check Valve . . . quick as a cat, 
quiet as a mouse. It’s designed that way. It’s 
built that way .. . for fast, sure, quiet action. 
Or, in other words, it’s yours for best per- 
formance at lowest long-range operating 
costs. 
; With a Chapman Tilting Disc Check Valve, 
_there’s no noise, no vibration, no fluttering. 
_ There’s no banging or slamming with damage 
to system or valve. There’s no scraping or 
wearing of disc and seat. Your head loss or 
flow resistance is kept at a minimum. 

To put it briefly, with a Chapman Tilting 
Disc Check Valve, there’s little or no main- 
tenance even under severe operating condi- 

tions. 


For Chapman Tilting Disc Check Valves in 
iron and steel ... valves for handling fluids or 
gases under a wide range of pressures . . 

_ valves for replacement or new piping systems 
... just check our Catalog 30-A. It’s yours for 
_ the asking. Send for it now. 
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Never a Flutter, 
Never a Slam! 


Designed and Built for 
Quiet Efficient Operation 


In open position, specially de- 
signed “‘airfoil’’ disc balances per- 
fectly. No vibration. No flutter. 
When flow subsides, disc drops 
quickly and quietly to a tight 
closed position. No jarring. No 
slamming. No damage to system or 
valve. Note enlarged area around 
disc to insure low flow resistance. 


The CHAPMAN Vaive Mfg. Company 
INDIAN ORCHARD, MASSACHUSETTS 
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E.R. P. CATHODIC PROTECTION... 
individually designed for 
application 


An effective installation that operates at the lowest cost per year 
requires experienced engineering evaluation of site and environmental 
conditions. The Electro Rust-Proofing Engineering Division makes 
available to you the cumulative experience gained in designing more | 


than 10,000 cathodic protection systems. 
Electro Rust-Proofing can furnish any one, or all, of the following 

services to help you provide proper cathodic protection for each of 

your jobs: of | 
e Corrosion surveys and recommendations og 

@ Design based on engineering experience 

@ Cathodic protection equipment and installation 
@ Service to assure proper operating results 


For additional information write today. 


ELECTRO RUST-PROOFING CORP. 


A SUBSIDIARY OF WALLACE & TIERNAN INC 


30 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
CABLE: ELECTRO, NEWARK, N. J. 
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FROST- 


‘PROOF 
BOLTS 


FREEZE-PROOF 


Only CALMET provides famous Frost-Proof 
Bolts that prevent freeze damage to meters. 
If water freezes in a CALMET, shear pins 
allow all-bronze split case to separate with- 


out damage to working parts. 


Simply replace the shear pins . . . often 
while the meter is still in the line . . . and 
your CALMET is back on the job giving you 


MAXIMUM REVENUE 
LM WITH MINIMUM UPKEEP 


ANUFACTURED BY 


& SUPPLY CO., INC. 


FORT WORTH, TEXAS 
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Impact Insurance Aqainst 


T=LOSS OF FIRE PROTECTION. 


2— EXCAVATION AND PAVEMENT 
REPLACEMENT. 


3=COSTLY REPAIRS INVOLVING 
MAJOR HYDRANT COMPONENTS. 


The Smith Protectop Hydrant is designed to permit rapid return to 
service at minimum cost when a Hydrant is damaged os o result of 
9 traffic accident 

The Protectop Hydrant Standpipe ond Valve Stem ore equipped 
with Special Couplings located just above the ground. The Coup- 
lings withstand operating pressures and ordinary impact with an 
ample factor of safety. Under excessive impact occasioned by 
traffic accidents the Couplings fracture at the design points thus 
minimizing the damage ond permitting speedy return to service 
at low cost 

All Smith Hydronts ore equipped with Compression Type Valves 
which definitely eliminate flooding since the line pressure holds 
the Valve against its seat in the closed position. 


Write f 


THE A.P. SMITH MFG. CO. 


RANGE. NEW JERSPY 
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at Both Ends of the Service Line 


For underground installations, only the highest quality should be con- 
sidered . . . that’s why Water Departments all over the country have been 
using HAYS Water Service Products for over 80 years. 


HAYS makes a complete line of Corporation and Curb Stops conforming 
to all A.W.W.A. Standards, also a line of Curb Boxes. 


HAYS also makes a line of Copper Meter Setters and Meter Raisers, 
along with stops and fittings required in connection with meter installations. = 
The HAYS Model B Tapping Machine, with aluminum alloy body, is — 
1/3 lighter, easier to carry, easier and faster to operate, gives more working 

. really designed for ‘‘the man in the ditch.” 78 


Write for literature or ask ‘‘The Man from Hays.’ =" 


CORPORATION 
STOP 


ROUNDWAY 
MODEL “B” CURB STOP 


COPPER METER SETTERS | 


Join the A. W. W.A 
WATER WORKS PROL 
HAYS is one of the eleven . 


Charter Members of the HAYS MANUFACTURING CO. 


Manufacturers Section of 
the American Water ERIE, PA. 


Works Association. 
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W&T \ t chlorinator at Esso’s Baton R e Refinery feeds chlorine at rates sod bg 
500 Ibs./24 hr. over a 10 to 1 feed range. Other V-notch models are available with r : 
mum capacities from 500 to 2000 Ibs./24 hr. over a 20 to | feed range. 


NEW V-NOTCH CHLORINATORS, 
are rugged—easy to operate — 


—moderately pr iced 

The W&T V-notch Chlorinator installed at the Esso Standard 
Oil Co. Refinery, Baton Rouge, La. is housed in a shed open to the 
sun, weather, and water spray drifting from a cooling tower. The 
average water or sewage treatment plant operator would consider 
this rugged service for any piece of equipment. 

WT V-notch Chlorinators have proven in this and other in- ‘T 
stallations that they can withstand rugged service. The design of 
new V-notch Chlorinators uses not only modern corrosion proof 
- materials but a new concept of chlorine gas control, the W&T V-notch 
4 Variable Orifice. V-notch Chlorinators are easy to operate and main- 

7 stain. They provide the precise chlorine control that is expected from 
v - _ Wallace and Tiernan equipment. In addition, W&T V-notch Chlorina- 
-# tors are an attractive piece of equipment, colored soft green to fit 
into plant color schemes. 
or | Ask your local W&T representative for more information 

about W&T V-notch Chlorinators or send for Bulletin S-114. 


WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET, BELLEVILLE 9, NEW JERSEY 


| 
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Calif. 


¢ en is a momentous year in the 
progress of the State of California 
and in the evolution of public water 
supply. Our state population contin- 
ues to grow at the phenomenal rate of 
1,000 per day. The immigration to 
California during the past decade rep- 
resents the greatest voluntary migra- 
tion in human history. California, 
with a population of 134 million is 
now the second largest state in the 
Union. 

In the past 50 years there has been 
a greater evolution of public water 


= The California Water Plan 
Its Administration 


Panel Discussion 


A panel discussion presented on Oct. 25, 1956, at the California Sec- 
tion Meeting, San Diego, Calif., as a full day’s survey of that state’s 
water problems and their proposed solution. 
ings of the session are printed here, not only because they give a valu- 
able picture of a rational approach to a serious problem on a statewide 
basis, but because they demonstrate how an AWWA Section can play 
an effective part in the development of a practical solution that will 
be acceptable to the public and all concerned. 


and 


The complete proceed- 


: California Is Listening—Samuel B. Morris 


e. A paper presented by Samuel B. Morris, Cons. Engr., Los Angeles, i 


supply as an enterprise than has oc- 
curred heretofore. Our private water 
systems have grown from small mu- 
tual water companies to public utilities 
operating in many communities. Our 
small-town water works have grown 
from small plants, administered di- 
rectly by mayors and councils, to large 
municipal water departments operating 
under citizen utility boards with a high 
degree of independence and as effec- 
tive business enterprises. Our largest 
cities have built great aqueducts hun- 
dreds of miles long to bring water 
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from the Sierra Nevada mountains to 
the great coastal metropolises of Los 
Angeles and San Francisco. prem 


Metropolitan Water Districts 


The procurement of distant water 
supplies in later years has involved the 


combined efforts of metropolitan water 
districts such as the East Bay Munici- 
pal Utility District with its Moke- 
lumne Aqueduct, and the Metropolitan 
Water District of Southern California 
with its Colorado River Aqueduct. 
This latter district provides water to 
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more than 70 cities from Los Angeles 
to San Diego and contains, within it- 
self, many districts such as the San 
Diego County Water Authority, which, 
in itself, serves several cities. 

Now the problem has grown larger 
than can be properly met by even so 
large a metropolitan water district as 
that of Southern California which con- 
tains nearly half the population and 
assessed valuation of California. The 
primary reason for this is that the sur- 
plus waters of the state exist in the 
North Coastal Area, north of San 
Francisco, and in the Sacramento Val- 
ley. Large conservation storage fa- 
cilities and aqueducts, extending as 
far as 500 miles, are required to bring 
water from its source in the north to 
its most southerly destination at San 


Diego. 


State Water Problem 


Studies of California Resources eal 


Let us look back for a moment to 
the progressive study and development 
of California’s water resources. The 
first important studies of the state’s 
water resources were made by Wil- 
liam Ham Hall, State Engineer from 
1878 to 1889. His studies were of 
great importance to the already grow- 
ing state. 

After the first World War, spurred 
on by the aggressive spokesman and 
former member of the US Geological 
Survey, Col. R. B. Marshall, the state 
again undertook important studies and 
investigations under State Engineers 
Paul Bailey and Ed Hyatt. Their 
studies culminated in the formulation 
of the great irrigation program to 
bring water from the surplus of the 
Sacramento Valley to the land surplus 
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and water shortage areas of the San 
Joaquin Valley. 

Central Valley Project 


This project, known to all as the 


Central Valley Project, was approved 


by the voters of California, including 
a bond issue for its construction. This 
was in the depression days of the early 
1930’s. When the state asked for as- 
sistance from the federal government 
in financing its program, it was de- 
cided that the federal government it- 
self would construct the Central Valley 
Project. It has done so through the 
Bureau of Reclamation supplemented 
by storage works built by the Corps of 
Engineers, both of which have built 


excellent works. Angi 
California Water Plan 


After World War II, the legislature 
directed the State Water Resources 
Board, through the State Engineer, to 
make a very thorough study of the 
state’s water resources, reporting on 
the total water resources, the total need 
for water for the ultimate development 
of the state and, finally, plans for de- 
veloping water to meet the ultimate 
requirements of California. State En- 
gineer A. D. Edmonston, followed by 
Harvey O. Banks, has reported that 
there is sufficient water in California, 
including California’s rights in and to 
the waters of the Colorado River, to 
meet all its ultimate future needs, even 
when the state shall have grown to a 
population of 40 million and when 
nearly 20 million acres of lands are 
being irrigated. 

The problem is to provide adequate 
storage, both surface and _ under- 
ground, to construct long aqueducts 
and pumping plants, and to bring 
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water from areas of origin to areas of 
need. Multi-purpose water projects 
are necessary to provide for domestic 
and industrial water supply, irrigation, 
hydroelectric power, flood control, 
fish and wildlife, recreation, pollution 
control, and all other purposes having 
to do with the utilization of Cali- 
fornia’s water supply. 

The first unit of the California 
Water Plan for bringing water from 
areas of origin to areas of need, is 
the Feather River Project, adopted by 
the state legislature in 1951. 


Department of Water Resources 


Faced with the tremendous task of 
building such works as the Feather 
River Project, estimated to cost from 
one and a half to one and three- 
quarters billion dollars, and the ulti- 
mate California Water Plan, several 
times this amount, the governor and 
the state legislature decided upon an 
important change in organization of 
the state government. Supervision 
and direction of water supply was 
raised from the status of a division 
within the Department of Public 


The subject for this meeting, “The 
California Water Plan” points up the 
necessity of a statewide concept of 
water development, if our state is to 
continue its phenomenal growth and 
development. 

Although the plan is without prece- 
dent in its scope and detail, statewide 
water planning is not a new thing in 
California. Today’s plan has been pre- 
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Works to the Department of Water 
Resources under a director and an as- 
sistant director reporting directly to 
the governor of the state. A part-time 
citizen board has been named by the 
governor to advise with the director of 
the Department of Water Resources. 

I am certain that the citizens of Cali- 
fornia, especially the members of the 
AWWA have added confidence in that 
the governor has named able fellow 
members of this Association to the top 
positions: Harvey Banks, former State 
Engineer, to be Director, and Marcel 
J. Shelton, formerly General Manager 
and Chief Engineer of the La Mesa, 
Lemon Grove and Spring Valley Irri- 
gation District, as Deputy Director of 
the Department of Water Resources. 


Water Rights Board 


At the same time, the control over 
water rights has been lifted from a 
place in the old Division of Water Re- 
sources in the Department of Public 
Works to an independent agency under 
three full-time commissioners, consti- 
tuting the State Water Rights Board. 


—wWater Problem for the Legislature—Harold ]. Powers—— 


An address presented by the Honorable Harold J, Powers, Lt. Gov- =< 
ernor, State of California, Sacramento. wet 


ceded by a number of investigations, 
some of which approach it in scope 
and magnitude. 

Earliest of these was published by 
the House of Representatives as early 
as 1874. It was entitled “The Irriga- 
tion of the San Joaquin, Tulare, and 
Sacramento valleys in the state of 
California.” It outlined a hypothetical 
plan for irrigation of these great val- 
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leys which today give California its 
top ranking status among agricultural 
states. 

Other investigations by state and 
federal agencies followed during the 
next several decades, the most note- 
worthy of which was one by William 
Ham Hall, State Engineer from 1878 
to 1889. His reports contained de- 
tailed information on weather condi- 
tions, streamflows, with notes on irri- 
gation, drainage and flood control. 
All of this data proved extremely valu- 
able in later studies of California’s 
water problem. 

The most comprehensive investiga- 
tions of recent years were compiled by 
the State Engineer under authoriza- 
tion of legislative acts of 1921, 1925, 
and 1929. Results of these studies, 
plus subsequent additions and revi- 
sions were published in 1930 (17) and 
were presented to the legislature in 
1931. 

This far reaching plan was approved 
and adopted by the legislature, and 
was designated the “State Water 
Plan.” This plan with only minor 
variations is a reality today in the 
Central Valley Proiect, built by the 
federal government. 

Subsequent investigations resulted 
in bulletins outlining in greater detail a 
coordinated development of the water 
resources of the Central Valley, devel- 
opment of the water resources of the 
Santa Ana Basin, and of the Colorado 
River Basin in California. 


Legislation 


Development of the water resources 
of California long has been recognized 
as primarily the responsibility of the 
state. Expressions of state policy re- 
garding water supply development are 
found in the state constitution and in 
numerous court decisions. The state 
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water code incorporates three very 
pertinent sections : 


Sec. 100: 


It is hereby declared that because of 
the conditions prevailing in this state, 
the general welfare requires that the 
water resources of the state be put to 
beneficial use to the fullest extent of 
which they are capable, and that the 
waste or unreasonable use or unreason- 
able method of use of water be prevented, 
and that the conservation of such water 
is to be exercised with a view to the rea- 
sonable and beneficial use thereof in the 
interest of the people and for the public 
welfare... . 


Sec. 104: 


It is hereby declared that the people 
of the state have a paramount interest in 
the use of all water of the state, and that 
the state shall determine what water of 
the state, surface and underground, can 
be converted to public use or controlled 
for public protection. 


Sec. 105: 


It is hereby declared that the protec- 
tion of the public interest in the develop- 
ment of the water resources of the state 
is of vital concern to the people of the 
state and that the state shall determine 
in what way the water of the state, both 
surface and underground, should be de- 
veloped for the greatest public benefit. 


It was implementation of these pol- 
icy sections which brought us to com- 
pletion of this great statewide water 
plan we are here discussing, and 
which must be made a reality if full 
state’s water re- 
sources is to be made. 

The legislature in 1945 established 
the State Water Resources Board, and 
in 1947 directed the board to conduct 
an investigation of the water resources 
of the state. Funds were first pro- 
vided in the 1947-1948 budget, and 
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some $8,000,000 have been spent in 
compilation of this encyclopedic report. 

Mechanically, the investigations in- 
volved three stages: 

1. A complete inventory was made 
of the usable water resources of the 
state. All available data on water 
sources, quantities, and quality were 
evaluated and the results published in 
a bulletin. From this inventory it has 
been shown that there is available in 
California slightly more than 70 mil- 
lion acre-feet of surface water annually. 

2. An analysis was made of the 
present and ultimate water require- 
ments of the state. The present use 
of water for all consumptive require- 
ments, based in general on the capa- 
bilities of the land to support further 
development, was determined. Also 
discussed were nonconsumptive uses 
of water for fish, wildlife, recreation 
and other activities. 

3. From this inventory it was estab- 
lished that the ultimate water require- 
ments of California would be about 
50,000,000 acre-ft annually. This re- 
quirement can be met, but only with 
a high degree of conservation effort. 
The California Water Plan formulates 
methods for satisfying these water re- 
quirements, insofar as practicable. 

Let me remind you that develop- 
ment of this master plan, or guide for 
California’s water future, was evolved 
only after costly delays occasioned by 
the war. And the war itself resulted 
in a tremendous westward migration 
of people and industry, thus compound- 
ing the delay. 

Today California’s population is esti- 
mated to be 13,600,000 people. More 
are crossing our borders every day. 
More and more industries and com- 
mercial ventures are locating in Cali- 
fornia every week. Thus the urgency 
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of the situation is multiplied, and will 
continue to be multiplied with the pas- 
sage of time. There can be no inter- 
ruption or delay again, or we will be 
inviting tragedy. 

The planning engineers have virtu- 
ally completed their work. They have 
investigated, come up with the facts, 
and proposed solutions to the problems 
posed by those facts. The studies and 
plans of the engineers are only vol- 
umes of paper on the shelf until a deci- 
sion is reached which will implement 
those plans with projects. 

This decision is not one for the engi- 
neers. They plan, present facts, and 
make recommendations. The next 
step is up to the people of California, 
acting through their elected representa- 
tives, to decide when and whether 
these plans will be converted into 
projects which will use the water re- 
sources for the greatest benefit to the 
greatest number. 

What then has been done in this 
direction? What are the prospects for 
the immediate future? 


Hearings 


The first step in this direction was 
completed in early October, 1956 in 
Sacramento, when the last of a series 
of nine public hearings on the Cali- 
fornia Water Plan was held. These 
hearings, held in every section of the 
state, served a dual purpose. The 
recommendations and suggestions re- 
ceived assisted the Department of 
Water Resources in adding the finish- 
ing touches to the plan for presenta- 
tion to the legislature in January 1957. 
In addition, they served to focus public 
attention on the problem. That, in 
itself, is a necessity, for without solidi- 
fied public opinion, there can be no 
decision and no real action. | 
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Interest in the hearings was remark- 
able. More than 1,500 persons at- 
tended and some 200 statements were 
presented. 

Was the California Water Plan pre- 
pared without consideration of alter- 
nate plans developed by groups and 
individuals? Absolutely not. Hear- 
ings also have been held by a Board 
of Consulting Engineers to review 
other plans, among them the Reber 
Plan and the Weber Plan. 

Before the present plan can be trans- 
lated into legislative action, and from 
there into concrete and steel instru- 
ments for water storage, flood control, 
power, irrigation water, and water for 
domestic use, other preliminaries are 
called for. In our orderly legislative 
processes, it is right and necessary that 
these preliminaries be carried out to 
inform, to judge, and to weigh all 
facets of the problem. 

For example, hearings have been 
conducted on the so-called counties-of- 
origin problem by a joint subcommittee 
under the chairmanship of Assembly- 
man Patrick McGee. This problem is 
brought into focus by the proper con- 
cern in areas of origin of water that 
their ultimate needs be met, or guar- 
anteed, before surplus water is ex- 
ported. The mountain and _ foothill 
communities must be given adequate 
assurance that their needs will be met, 
and the areas of deficient water supply 
must be assured of their proper share 
of water developed by state projects. 
These assurances can be given because 
there is enough water for the needs of 
all if we control and conserve it. The 
McGee Committee is concerned with 
finding methods for giving these 
assurances. 

There has been some question as to 
what agency would construct and op- 


erate the San Luis Project, a vital link 
in the state’s Feather River Project. 
To obtain all of the facts on this impor- 
tant problem, hearings were conducted 
at Coalinga by the Assembly Com- _ 
mittee on Conservation, Planning and a 
Public Works, under the chairmanship 
of Assemblyman Francis Lindsey. 
Probably no better site for the hear- 
ings could have been chosen. Not only 
is Coalinga in the heart of the project 
service area, but its water problem is 
so acute that water for drinking pur- 
poses is hauled into the community in 
tank cars, and at the fantastic cost of 
more than $2,000 per acre-foot. 
Further hearings have been sched- 
uled. In October 1956, the Joint 
Committee on Water Problems, under 
the chairmanship of State Senator 
Howard Williams, looked into the 
problem of drainage in the San Joa- 
quin Valley. Locale for these hear- 
ings was Los Banos, near which the 
first large-scale irrigation develop- 
ments in the state were begun shortly 
after the close of the Civil War. 
Senator Williams’ committee sched- 
uled a meeting for Dec. 3, 1956, to 
consider the total water problem and 
legislative action required in 1957. 
Similar considerations stimulated dis- i 
cussions on Oct. 31 and Nov. 1, 1956, 
at public meetings set by the State 
Water Board and the Department of > 
Water Resources. At those meetings, 
results of previous hearings and pres- | 
entations of conclusions to the legisla- 4 
ture were considered. wa 
Do all of these hearings and meet- 7 
ings constitute delays in California’s 
water development? Far from it; in 
fact, they should be considered mile- 
stones toward that goal, for they are 
a part and parcel of the great legisla- 
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tive processes which make our system 
of government the finest in the world. 


Action Required Now 


That is the background. The entire 
problem has been thoroughly re- 
searched for many years, even many 
decades. Getting the facts has cost 
about $8,000,000. It has been de- 
bated and discussed from every point 
of view. 

The studies have shown without a 
doubt that California does have enough 
water, providing that we retain our 
just entitlement to the Colorado River 
supply. They have shown that water 
for all is a matter of our own action 
in conserving and distributing, and 
that in doing so we can not only cure 
our problem of water shortage, but we 
can put an end to devastating floods. 

In reviewing the discussions, the de- 
bate, the endless days of fact finding, 
there is an extremely encouraging 
note. There has been remarkably little 
basic disagreement. All points of 
view are actually quite close to a cen- 
tral area of agreement, and there is 
general agreement on all of the broad, 
essential points. But even with this 
encouragement, we must recognize 
that failure to act in time can mean 
complete defeat of our main objectives. 

Let me repeat, for the emphasis it 
deserves: The engineers have studied, 
we all have discussed and debated; 
now is the time for specific action. 

There are several reasons for ur- 
gency ; but the major one, and the one 
least understood by the layman is this: 
After we decide to act, many years are 
required before we actually realize a 
drop of water in the tap, or a poten- 
tial flood threat forever bottled up. 

Let me cite a few examples of what 
this could mean in terms of years. 


Jour. AWWA 
Previous Projects 

Men of vision in Los Angeles in 
1900 first foresaw the possibility of 
bringing Owens River water to the 
metropolitan area. Engineers investi- 
gated, and men debated and discussed, 
much as we are doing today. Several 
campaigns and two bond issues later, 
the project was begun. 

The first Owens River water reached 
Los Angeles in 1913, or 13 years after 
the plan was a gleam in the eye of 
what were then called “visionary” 
planners. By 1924, Los Angeles saw 
that this supply would be insufficient, 
and wheels of progress went into mo- 
tion toward what eventually would be 
the Boulder Canyon Project and the 
Colorado River Aqueduct. Then fol- 
lowed the same process which resulted 
in an entirely new concept of a fed- 
erally financed, multipurpose water 
development. 

Repayment was guaranteed by the 
people of Southern California through 
public agencies and private utilities 
which signed contracts to buy electric 
power produced by the project. The 
great Metropolitan Water District was 
formed in the meantime, and voted 
$220,000,000 for the Colorado River 
Aqueduct. But it was 1941, or 17 
years after first steps were taken, that 
water was delivered to the metropoli- 
tan area. 

San Francisco experienced even 
greater delays in translating thought 
to action in solution of its water sup- 
ply problem. Shortly after 1900, in- 
vestigations were begun, looking to- 
ward a firm water supply from the 
Tuolumne River, and it was not until 
1934, or more than 30 years later, that 
first water deliveries were made. 

Large as these projects were, they 
are small compared to those needed 
today. 
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Section Cooperation 


There are people in California even 
today in this period of fantastic growth 
who cannot think in big terms. To 
them the projects we see before us in 
the immediate future are dismissed as 
impossible. And the concept of Cali- 
fornia constructing the Feather River 
Project is termed ridiculous. 

You in the California Section of the 
AWWA have tackled and solved big 
water problems. You are used to 
thinking in big terms. You can be of 
great service to your state if you will 
help others think in these same bold 
terms. 

As you well know, understanding 
these big concepts on the part of the 
public is absolutely essential in order 
that their decisions be wise ones— 
decisions which will not be regretted 
50 years from now. Your people de- 
pend on you for leadership in their 
thinking on water problems. 

In a field famous for its amateur 
“experts,” you—the 1,349 members 
of the California Section—represent 
1,349 professionals. As such, it is your 
responsibility to acquaint the public 
with the facts which have been made 
available by these years of study and 
to counsel and support the legislature 
as these matters are considered. 

Seventy-five years or more ago, 
self-reliant California farmers solved 
their own water problems as they saw 
them in that era. Dozens of irriga- 
tion and other local water districts 
have wrestled with their problems of 
short supply, financing, water rights, 
and many other obstacles and have 
come up with the right answer. Los 
Angeles, San Francisco, San Diego, 
Oakland, and other communities have 
obtained water supplies through en- 
ergy, initiative and foresight. 


on 


CALIFORNIA WATER PLAN——-NEED FOR LEGISLATIVE ACTION 


~ 


97 


California can well emulate these 
local groups in solving their larger 
problems. We must face up to meet- 
ing our own problem and solving it 
ourselves. We should seek all of the 
federal aid possible, within the frame- 
work of state law and within the scope 
of the California Water Plan. 

But in no event should California 
permit waiting for such aid to delay 
the solution of its own problems. The 
California Water Plan envisions large 
participation by the federal govern- 
ment in the construction of some, and 
aid in the financing of other, water 
projects. The plan does not anticipate 
that the federal government can be the 
sole construction agency for Califor- 
nia’s water projects. 

If all of the projects which we in 
California see as being essential in the 
next two decades were to be financed 
by the federal government, they would 
require more than the total federal 
budget for such projects in the entire 
nation. 

To think that we can call on the fed- 
eral government to spend all of its 
water development funds in California 
alone in order that we can avoid facing 
up to financing our own needs would 
be unrealistic and wishful thinking. 

Self-financing not only is an invest- 
ment in the future, but one with a high 
cash return. It has repeatedly been 
demonstrated that money spent on a 
water system which permits expansion 
of a city, a county, or a state is a gilt- 
edged investment. 

An adequate water supply pays di- 
rect dividends. Not only does an ade- 
quate water supply result in agricul- 
tural, business, and industrial expan- 
sion for the general wel! being of the 
people of the state, but it repays di- 
rectly to the state treasury in the form 
of an increased tax base, higher in- 
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comes, greater retail sales, and, of 
course, cash from water use. 

In helping to bring about under- 
standing on the part of the public, I 
hope you will keep in mind that your 
aim is understanding and not added 
confusion. This calls for statesman- 
ship, not merely political consideration 
of the most attractive approach to the 
problem. Statesmanship can lead to 
agreement which will permit us to get 
on with the job. 

Let’s not be guilty of making loud 
noises to attract attention to ourselves 
and to appeal to those who are more 
intrigued by excitement than they are 
interested in progress. 

That brings us to the crux of the 
problem—legislation. And if you feel 
that I have been overly long in reach- 
ing this point, I must observe, on the 
basis of many years of legislative ex- 
perience, that on such a highly impor- 
tant and absolutely vital issue as this, 
one just doesn’t say “‘let’s pass legisla- 
tion”, and presto, the job is done and 
the dirt begins to fly at the dam sites. 


Time for Legislative Action 


Legislation such as we need now 
must be based on the overall picture, 
on the needs and wants of all the peo- 
ple of the state. It must be based on 
facts, and on the willingness of a ma- 
jority of the people to accept not only 
the facts but the proposed solution. 
This takes time, and it takes the kind 
of process which I have been discuss- 
ing. That is why I have devoted so 
much time to a discussion of the pre- 
liminaries so essential to success in 
this legislative undertaking. 

But now is the time for action. We 
must act to give legislative sanction 
to the California Water Plan as the 


master plan or guide for California’s 
water future. Meanwhile, while we 
move toward the solution of many 
problems such as water rights, coun- 
ties of origin, details of aqueduct 
routes, where to build dams and reser- 
voirs, and how to finance, we can 
move on to the early phases of con- 
struction of the Feather River Project. 

We need water and we need flood 
control—not in that distant some day 
after we talk endlessly, but now. We 
already are late. Neither the areas of 
deficiency nor the areas of periodic and 
devastating floods can wait. 

Ask the good people of Yuba City. 
Oroville Dam could have spared them 
the appalling loss of life and crushing 
economic loss of the 1955 Christmas 
week. 

Ask the people in southern areas of 
water deficiency, where water is now 
being rationed and, business faces eco- 
nomic strangulation for lack of a future 
water supply to meet its expansion. 

Let us move forward on Feather 
River Project appropriations so that 
the great project can become a reality 
serving the people of California, and 
not merely an engineering dream in- 
triguing the imagination of a few dedi- 
cated persons. 

We can and must rise to statesman- 
like decisions as citizens capable of 
making a wise determination of our 
future. 

Water—not too little and too late— 
but enough and on time—can insure a 
future for California beyond our most 
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The Program of the Department of Water Resources— 


Harvey O. Banks 


A paper presented by Harvey O. Banks, Director, California Dept. 


of Water Resources, Sacramento, Calif. 


In California those portions of the 
state which, during the winter and 
spring season, have more than ade- 
quate amounts of precipitation are 
among those experiencing water sup- 
ply problems later in the year. In 
that situation we have illustrated the 
one overall problem with which all of 
us are contending—the extremely un- 
balanced distribution of our very siza- 
ble water resources. When one ex- 
amines the runoff characteristics of 
the US, one sees that in California 
we have some of the most arid land in 
the nation, with precipitation of 1 in. 
or less per season, and we have areas 
with an average over 100 in. of pre- 
cipitation per year. In some of these 
latter locations last winter there was 
more than 125 in. of rainfall, yet by 
summer the same areas were short of 
drinking water. 

As every part of California has a 
present or potential water supply 
problem and as—providing, of course, 
we retain our proper share of Colo- 
rado River water—we do have within 
our borders the water resources with 
which to provide the answer to our 
problems, the plans for accomplishing 
this goal must be truly statewide in 
concept, and are of very real concern 
to all those interested in water supply 
matters throughout the entire state. 

It is self-evident that we have 
reached and passed the point where 
we can, with any reasonable degree 
of discretion, continue without such a 
master plan for water development 
covering all of California. Such plan- 


ning has been accepted as proper, and 
necessary in most fields, including 
highways, communities, transporta- 
tion, schools, and others. In the utili- 
zation of what is perhaps the most vital 
of our natural resources, it is the more 
important that we operate along recog- 
nized sound lines of procedure. 

The California Water Plan is the 
logical third step outlined in a series 
of bulletins. The first (7) gave an 
inventory of available data on sources, 
quantities, and characteristics of water 
in California. The second (2) pre- 
sented a study of present water use 
throughout the state, and of anticipated 
future needs. The third (3) presents 
the physical means of controlling, con- 
serving, and distributing the adequate 
supply of water available to meet the 
needs as reported in the second. 

Having determined that there is suf- 
ficient water to meet the ultimate needs 
of all parts of the state for all pur- 
poses and having evolved and accepted 
as a general guide a plan whereby the 
water can be made available when and 
where needed, we have facilitated 
subsequent steps in the necessary leg- 
islative program. 


Need for Legislative Program 


We need to take all necessary legal 
steps to reserve the water required 
for the full development of all areas 
of origin throughout the state. At the 
present time, the only protection af- 
forded the counties of origin is through 
the state filings made in furtherance 
of general and coordinated plans of 
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water development. These filings 
were formerly made by the Director 
of Finance, but now are the responsi- 
bility of the Department of Water Re- 


sources. The procedures for handling 
these filings must be made more 
workable. 


The so-called Counties of Origin 
Law merely prohibits the assignment 
of these state filings in such a manner 
and to such an extent as to deprive 
the state’s upper areas required to 
meet their ultimate needs. Thus, pro- 
tection is afforded only in limited areas 
where state filings have been made. 
Actually, the areas of origin cannot be 
limited to any particular region of the 
state, as each watershed within the 
state contains an area of origin and is 
entitled to protection. The department 
staff is working on a plan for presenta- 
tion to the legislature to give maxi- 
mum protection to all areas of origin. 
This is one of the important and diffi- 
cult, but by no means insurmountable, 
problems which will come before the 
legislature. 

We must devise means for the per- 
manent and firm allocation of the water 
made available by state projects 
among the beneficiaries of those proj- 
ects in the areas of deficiency. Such 
a method will need to be implemented 
by legislation, and quite possibly con- 
firmed by constitutional amendment. 
We must utilize the economic strength 
of the entire state in controlling and 
putting to use the water resources of 
the state. This must be done in such 
a way that the areas of deficiency will 
have permanent assurance of the water 
to meet their needs, without infringing 
in any way on the rights of the areas 
of origin to have the water both now 
and in the future. 

I believe that a solution can be 
found to these problems, because the 
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essential element of compromise is 
here. There is an impelling necessity 
for all interests to find a basis for 
working together on development of 
the state’s water resources. No one 
can afford unnecessary delay. 

Areas needing water can only obtain 
it from the north. Considering the 
years necessary for construction of fa- 
cilities to conserve and transport the 
water, there is no time to be lost if 
the high level of economy is to be 
maintained and expanded. 

In the areas of origin, the people do 
not necessarily have the use of their 
water. Much of it is now being “ex- 
ported,” without limit and without con- 
trol, and without first serving the needs 
of the areas in which it originates. 

Accomplishing the control requires 
large amounts of money. The eco- 
nomic strength of all of California is 
needed to finance the type of develop- 
ments required for the future of the 
mountain and foothill areas. The con- 
tinued prosperity of the metropolitan 
centers of the state is vital to the well- 
being of these communities, just as 
the continued growth and development 
of the mountain communities is essen- 
tial to the welfare of the entire state, 
and to one of its major attractions, the 
tourist business. 

Failure of intelligent men of good 
will to work together in solving this 
problem would be so patently unwise 
and self-defeating that I am convinced 
that the people of California will act 
in a positive manner on the counti 
of origin problem. 

When we have reached the solutior 
to this question of water allocatior 
we as a state must establish a policy 
for operations in the field of water 
development. I remind you that the 
California Water Plan as it will 
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not a construction proposal, nor does 
it concern itself with the economic 
justification or financial feasibility of 
the various projects listed in it as 
physical means of developing the state’s 
water supplies. Under authorization 
of the legislature, we are embarked on 
this next phase of planning under the 
California Water Development Pro- 
gram. As a part of that program 
there must be a determination of the 
state’s policy as to what projects it 
should construct, to what extent it 
should participate in the construction 
of others. In line with that policy, 
there must be a construction program 
and plan, a determination of the order 
in which we will proceed. 

Having devised a plan and program 
for state participation in water devel- 
opment, it will be necessary to deter- 
mine a plan of financing. This is a 
key point in our studies, but one which 
is susceptible of definition only in its 
proper sequence. One aspect of this 
problem concerns financing for large 
projects of extended areal benefits such 
as the Feather River Project. 

The areas of origin are concerned 
less with the legal reservation of water 
for future use than they are with the 
matter of whether, when, and how the 
projects will be financed and built to 
control and develop the upper area 
water resources to serve the needs of 
those areas. This is a matter of 
money, rather than of law, but the 
answers may well affect legislative 
agreement on the counties of origin 
question. Thus financing plans must 
consider the needs for projects of 
localized benefit. 

State construction of projects is 
only the beginning of the question of 
finance policy. The California Water 
Plan contemplates eventual construc- 
tion of 260 major reservoirs to con- 
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serve and distribute water throughout 
the state. Many of these could and 
should be constructed by local agen- 
cies, but within the structure of the 
California Water Plan. This, in some 
instances, may require construction of 
works in a manner and size beyond 
particular needs or the capability of 
the local agency, in order to achieve 
the full benefit envisioned by the 
California Water Plan. To _ bring 
about construction of such projects, it 
may become necessary for the state to 
participate financially in locally built 
and locally operated project to the 
extent of the state interest. 

In order to facilitate construction 
of projects as they become necessary 
in every part of California, it may be 
advantageous for the state to establish 
a water development loan fund, to as- 
sist local agencies in meeting the needs 
of their service areas, with projects 
locally constructed and operated. 

We anticipate that a considerable 
part of the cost of water development 
can be borne out of current revenues. 
A general obligation bond issue to 
supplement available current revenues 
will no doubt be necessary. Our stud- 
ies on these matters are not finalized, 
but are being pursued with the aim of 
readying specific proposals for pres- 


entation to the legislature in 1957. 


Federal Participation 


Closely related to the matter of 
financing is the relationship of fed- 
eral and state government in water 
development. 

The President Advisory Committee 
on Water Resources Policy said in its 
report: 


The greatest single weakness in the 
federal government’s activities in the 
field of water resources development is 
the lack of cooperation and coordination 
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of the federal agencies with each other 
and with the states and local interests. 
There has been inadequate coordination 
of the program of one agency with that 
of another and inadequate consultation 
with and consideration of the interests 
of the states, local communities, and indi- 


viduals most vitally affected. as 
= 


It is not practicable, and certainly not 
desirable, for the federal government 
alone to assume responsibility for the 
complete development of the nation’s 
water resources. This reasoning stems 
not only from the practical impossibility 
of assuming the financial burdens which 
such a policy would require, but also 
from the fact that such complete federal 
assumption of responsibility would tend 
to create local and regional dependence 
upon federal action, to destroy individual 
and local initiative, to destroy the effec- 
tiveness of the government of the states, 
and to work a profound and undesirable 
change in our traditional plan of 
government. 


That same report says: 


This describes rather well the posi- 
tion of California as to the state- 
federal relationship in water develop- 
ment. The federal government has 
spent, over the past twenty years, 
large sums in water development work 
in California, but has not been able to 
keep pace with our ever increasing 
water needs. We do not see any pos- 
sibility that the federal government 
can provide funds in sufficient amounts 
to construct all of the works we need; 
nor do we believe that all of our 
needed developments are sufficiently 
within the scope of federal interest to 
justify construction by the federal 
government. We are also much con- 
cerned with safeguarding our water 
rights; we do not want to see com- 
plete nationalization of our water re- 
sources. We need and welcome the 
financial assistance and cooperation of 


the federal government in solving our 
problems—provided that it is done 
within the framework of our state 


water laws and in accordance with 
our master plans. 
California’s water resources can 


best be developed by close cooperation 
among all agencies—federal, state, 
local, and private. For maximum co- 
operation, however, careful definition 
by the Congress of the role of federal 
agencies is needed. There are a num- 
ber of phases of the federal-state rela- 
tionship which need congressional ac- 
tion, but the most urgent problem is 
that created by the 1955 Pelton Dam 
decision of the US Supreme Court. 
In that case, the court held that where 
the licensing jurisdiction of the Fed- 
eral Power Commission was_ based 
solely on the fact that the proposed 
hydroelectric plant would occupy fed- 
erally reserved lands, the licensee 
could build and operate the plant even 
though it had not complied with the 
laws of the state relating to the use 
of water. The decision appears to 
have nullified to a great extent the 
traditional concept, long recognized by 
Congress and the states, that state law 
shall govern the acquisition and ad- 
ministration of rights to the use of 
water. This threat to the integrity 
of state water law and to vested rights 
has been greatly aggravated by admin- 
istrative interpretations of the deci- 
sion which have been made by the De- 
partment of the Navy, the Department 
of Justice, and the Federal Power 
Commission. 

The Barrett Bill was introduced at 
the last session of Congress in 1956 
as an attempt to solve the situation 
created by this decision and to cure 
many other points of difficulty between 
the states and the federal government. 
It did not come to a floor vote. A 
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somewhat narrower approach to the 
problem is contained in a resolution 
adopted at the convention of the Asso- 
ciation of Western State Engineers, 
held at The Dalles, Ore., in Septem- 
ber 1956, based on a draft of pro- 
posed legislation prepared by attorneys 
of the California Department of Water 
Resources. This action proposes that 
the Congress resolve that: 


. it is hereby determined and de- 
clared to be in the public interest that 
title to, and the control of the acquisition 
and exercise of rights to the use of, all 
navigable and non-navigable waters, sur- 
face and underground, within the bound- 
aries of the respective states lying wholly 
or partly west of the ninety-eighth me- 
ridian shall be, and they are hereby con- 
firmed, established and vested in each of 
such respective states... . 


Integration of Projects 

Insofar as specific projects in Cali- 
fornia wherein cooperation of the state 
and federal government is required, 
the most familiar is the San Luis 
Project in West San Joaquin Valley. 
In this, as in other matters, coopera- 
tion between the state and the local 
regional office of the Bureau of Recla- 
mation has been excellent. Active 
steps are being taken by the Depart- 
ment of Water Resources and the 
Bureau of Reclamation regional office 
in Sacramento to resolve the physical 
and engineering problems of modifica- 
tion of the San Luis Unit to function 
as a part of the state’s Feather River 
Project. The Commissioner of Recla- 
mation, in his report on the San Luis 
Unit submitted to the Secretary of In- 
terior on Jun. 18, 1956, said that he is 
in full accord with the state’s objec- 
tives of integrating the San Luis Unit 
with the Feather River Project, and 
that he is confident that satisfactory 
means can be found to accomplish this. 
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In order that Central and Southern 
California obtain water deliveries from 
the Feather River Project, use of the 
San Luis Reservoir site is essential. 

I must emphasize our position which 
holds that, in the public interest inte- 
gration is practical and _ necessary 
in the public interest. This means 
integration starting, with the design 
phase, so that water can be delivered 
to the Feather River Project service 
areas in Kings and Kern Counties at 
the same time that Fresno County, in 
the San Luis Unit, is provided with 
water. We also believe that the basic 
principles governing integration must 
be written into legislation authorizing 
the project, and that the contractual 
arrangements between the federal and 
state governments must be consum- 
mated before construction starts. This 
procedure is in accord with recently 
indicated policies of the federal govern- 
ment to the effect that repayment con- 
tracts must be executed prior to start- 
ing construction on federal projects. 

These areas of federal—state relation- 
ships are among the vital legislative 
decisions ahead of us in 1957. 

After I have enumerated all of these 
problems which will go before the state 
legislature and the Congress in 1957, 
you may consider me inconsistent when 
I say that the first action we will re- 
quest of the legislature is an urgency 
appropriation for beginning of con- 
struction on the Feather River Project 
before any of these other questions 
can be resolved. 

There are those who say that we 
should delay further action on the first 
major project to be constructed and 
operated by the state of California 
until all of the problems I have listed 
today are decided. This would delay 
dangerously the start of physical con- 
struction which will, at best, require 
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many years to complete. Realistically, 
final answers to many of our most per- 
plexing questions must be derived 
from the construction and operation of 
our first state project. Had we waited 
until we had thoroughly debated and 
convinced everyone of the merits of 
flying before the first airplane was 
built, we still would be earthbound. 
Often physical performance is sim- 
pler than explanation and theoretical 
unanimous agreement. We need to 
convert talk and plans to reality, re- 
membering that nothing succeeds like 
success. 

Today there is little disagreement 
as to the need for the Feather River 
Project. There is disagreement in 
method of legislating the distribution 
of benefits, and the details of aque- 
duct routes. There is no question that 
Oroville Dam is needed, and is almost 
financially feasible solely on its merits 
as a flood control and hydroelectric 
power project. Assuming that we re- 
ceive a $75,000,000 contribution from 
the federal government for flood con- 
trol purposes, the balance of the cost 
of Oroville Dam, a reservoir, a power 
plant and appurtenant structures, can, 
except for $35,000,000, be repaid out 
of power revenues over the 10-year 
period of development plus 40 years 
of operation under bond issue financ- 
ing. Thus, proceeding with the proj- 
ect could at most cost the state $35,- 
000,000 if no water were ever sold. 
This is indeed a small “risk” to take 
while we work out the legal, engineer- 
ing, and financial details connected 
with operation of the whole Feather 
River Project and the California 
Aqueduct System. 

Appropriations Requested 

As far as the Department of Water 
Resources is concerned, engineering 
work on the Oroville Dam and reser- 


voir site will be sufficiently advanced 
to have permitted a request for an 
urgent appropriation in January 1957, 
to start actual relocation of the West- 
ern Pacific Railroad and the Feather 
River highway which will be inundated 
by the Oroville Reservoir. We also 
will request appropriations in the 
1957-1958 budget for continuation of 
that work and for the relocation of 
other utilities which must be moved, 
as well as for continuing the engineer- 
ing and detailed explorations neces- 
sary for an early start of the dam con- 
struction. These actions are of the 
greatest importance; water supply and 
flood control benefits of the project 
are needed as soon as possible. 

Reports submitted to the 1957 legis- 
lature will include: engineering reports 
on the feasibility of upper Feather 
River Projects; a report on an aque- 
duct to San Diego County which can 
presently be used to deliver surplus 
Colorado River water on an interim 
basis, but which could be used for con- 
veying water from Northern Cali- 
fornia when such water becomes avail- 
able in Southern California; and, pos- 
sibly, recommendations for the con- 
struction of projects in the upper 
Feather River. 


Conclusion 


In conclusion, the program on 
which legislative decision is required 
in 1957 should consider: 

1. Legal sanction of the California 
Water Plan as the master plan for 
California’s future water development 

2. Extension of legal water protec- 
tion to all areas of origin throughout 
the state, and making the procedure for 


handling state filings more workable 


3. A means for permanent and firm 
allocation of water made available by 
state projects among the beneficiaries 


of those 
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4. A policy for the state in the field 
of water development, and in line with 
the policy, a construction plan 

5. A plan for financing state proj- 
ects and for state participation in local 
projects in which there is a statewide 
interest 

6. Legislative and congressional ac- 
tion to clarify federal-state relation- 
ships in water development 

7. Urgent appropriations to expe- 
dite actual construction of the Feather 
River Project. 

The California Water Plan hearings 
and public reaction throughout the 
state have produced a clearcut indica- 
tion of a specific insistence on the part 
of the people of California that there 
be action now on development of the 
water resources which are theirs and 
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the use of which they need or will need 
within less time than that which is 
required to construct the needed 
works. As leaders in this area of 
public concern, we may find it difficult 
to explain or justify any failure to 
heed this directive. As we move to- 
ward a program of aggressive action 
to meet the needs of our state, we 
will require your counsel and leader- 
ship. We require this not if but in 
order that we may succeed in these 
efforts on which the future of Cali- 
fornia so largely depends. 
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—Program of the Water Rights Board—Henry Holsinger — 


Chapter 52 of the First Extra Ses- 
sion of the 1956 California State Leg- 
islature provided for reorganization of 
the former Division of Water Re- 
sources of the Department of Public 
Works. The act abolished, as of Jul. 
5, 1956, the division and the office of 
its chief, the state engineer, and trans- 
ferred most of his functions to a newly 
created Department of Water Re- 
sources. Those functions not so trans- 
ferred were vested in a newly created 
State Water Rights Board which was 
thereby charged with the duty of ad- 
ministering the following laws: 

1. The appropriation of unappropri- 
ated water through the permit and li- 
cense procedure 

2. Assistance to the courts and par- 
ties in adjudication of water rights 

3. Administration of an act enacted 
by the 1955 legislature concerning re- 


Rights Board, Sacramento, Calif. 


A paper presented by Henry Holsinger, Chairman, State Water 


cording of data relating primarily to 
use of ground water. This act is re- 
stricted in operation to five Southern 
California counties. 

The new State Water Rights Board 
is an independent agency separate from 
the Department of Water Resources. 
The State Water Rights Board has no 
connection with the State Water 
Board. The latter is the former State 
Water Resources Board, renamed and 
continuing to exist primarily as an 
advisory body to the Director of Water 
Resources. The close similarity in the 
titles of these two boards is unfortu- 
nate as it has created confusion. Simi- 
larity of the two boards does not ex- 
tend much beyond their names as their 
functions differ widely. 

The State Water Rights Board is 
made up of three members appointed 
by the governor subject to confirma- 
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tion by the state senate. The members 
serve for staggered terms, and repre- 
sent the state at large. They are re- 
movable from office for dereliction of 
duty, corruption, or incompetency by 
concurrent resolution of the legislature 
adopted by majority vote of all mem- 
bers elected to each house. 

One member is required to be an 
engineer, another an attorney, and the 
third is undesignated. The Governor 
appoints one of the members as chair- 
man to serve at his pleasure. The first 
members serve for varying terms, and 
thereafter, all serve 4-year terms. 
Those currently appointed are W. P. 
Rowe, John B. Evans, and the writer. 
All meetings and hearings of the board 
are open to the public. 


Board Functions 


The two functions of the board 
relating to the appropriation of water 
and participation in the adjudication 
of water rights may in general be 
stated to have now “swung full circle.” 
The former Water Commission Act, 
now codified in Water Code Divisions 
1 and 2, enacted, among others, these 
major functions now vested in the 
board. The Water Commission Act, 
effective Dec. 19, 1914, created the 
State Water Commission—a _five- 
member board, of whom two were the 
governor and the state engineer, act- 
ing ex officio, and three were ap- 
pointed by the governor for 4-year 
terms. In 1919 the act was amended 
to provide that one of the appointive 
members should act as executive mem- 
ber to administer the act, subject to a 
right of appeal addressed to the full 
commission which having heard the 
appeal, could affirm, reverse, or mod- 
ify the action of the executive member. 
The procedure provided by this amend- 
ment enabled prompt action on routine 
applications, with hearing on appeal 
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“de novo” (“anew”) before the full 
membership of the commission on im- 
portant issues, if desired. During the 
effective period of the procedure (2 
years), the record is not clear but 
there were either not many appeals 
taken or none at all. In 1921 the 
State Water Commission was abol- 
ished and its duties were transferred 
to the Division of Water Rights of the 
Department of Public Works. In 1929 
the functions were vested in the Divi- 
sion of Water Resources and its chief, 
the state engineer. This status created 
in 1929 continued until Jul. 5, 1956. 


Present Status of Functions 


The immediate future work of the 
State Water Rights Board is antici- 
pated to be in major part concentrated 
upon the first of the three functions 
already mentioned (administration of 
the law concerning appropriation of 
water). The board has inherited a 
heavy accumulation of pending appli- 
cations to appropriate unappropriated 
water. The reduction of this backlog 
to a reasonable proportion will occupy 
the board and its staff for an extensive 
period of time. The board is most 
desirous to do this as promptly as pos- 
sible and to demonstrate that it pro- 
poses to perform its functions fairly, 
efficiently, and with a minimum of de- 
lay. The public, however, in justice 
to the new board, should recognize 
that in accomplishing that objective it 
is confronted with a severe problem 
which will take time to resolve. A 
substantial number of these applica- 
tions are for major projects involving 
stream systems where numerous other 
applications are also pending. In such 
a situation, it is frequently the case 
that the various applications have a 
common background of facts, or are 
even interrelated to such an extent 
that equitable considerations, as well 
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as economy of board functions, re- 
quires that many or all should be con- 
solidated for hearing before the board. 
This procedure serves to eliminate 
duplication of evidence, and reduces 
the time occupied in hearings, hence 
minimizing expenses and time of all 
parties concerned. This process, how- 
ever, also requires a substantial period 
of preparation as well as lengthy hear- 
ings producing an extensive transcript 
requiring laborious review prior to de- 
cision. Many applications are await- 
ing results of engineering and economic 
investigations by public or private 
agencies, conclusion of court proceed- 
ings, or negotiations among concerned 
private parties or state and federal 
agencies. 

The solution to the problem of back- 
log of applications, however, is not as 
simple as might appear. The follow- 
ing example will illustrate this: Sev- 
eral years ago it became established 
that, in advance of hearing of an appli- 
cation or combined hearing of a num- 
ber of applications, a staff report is 
formulated and copies are served on 
all parties who have appeared. This 
report contains, among other matters, 
a list of exhibits comprising official 
documents containing official notice 
and notice is given that these docu- 
ments will contain information rele- 
vant to the hearing and be offered in 
evidence at the hearing. The infer- 
ence thus is that these exhibits will be 
introduced as evidence at the hearings. 

By this means the parties are ap- 
prised of a field of information which 
the board considers proper to notice 
at the hearing and, if any party con- 
siders notice of any of such items is 
improper, he will have an opportunity 
at the hearing to register the objec- 
tion. If no objection is advanced, then 
the parties will be cognizant that there 
will be no need for them to introduce 
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evidence to establish such facts, and 
the hearing will thereby be shortened 
and a substantial saving will be made 
in time and expense. It is believed 
the practice has had a salutary effect, 
and has facilitated arriving at just re- 
sults with a minimum of time and 
expenditure. 

Because of the limited staff available 
to the board, however, it has not been 
possible to complete these office re- 
ports as rapidly as the board is able 
to hear the applications. For exam- 
ple, as far as the board itself is con- 
cerned, it would be possible within 
the course of the current fiscal year 
to hold major water right hearings 
concerning a number of the larger 
streams in the Great Central Valley 
as well as numerous coastal streams 
in Southern California. Each appli- 
cation requires substantial preparation. 
Applications which are relatively inde- 
pendent of others and should be heard 
in separate hearings and those involv- 
ing smaller quantities of water re- 
quire more time of the staff for prepa- 
ration for hearing. This naturally fol- 
lows as the applications involving the 
more important projects are usually 
better represented by engineers and 
attorneys who can be relied upon to 
adduce adequately the relevant facts. 

Illustrative of the extent and com- 
plexities involved in some hearings are 
the American River hearings which 
began in late November 1956. The 
hearings featured 22 applicants hold- 
ing 66 applications and 73 individuals 
or entities filing protests against one 
or more applications. The total num- 
ber of protests which must be consid- 
ered by the board is 2,040. 

The second activity of the board 
consists in affording assistance to the 
courts and the parties in adjudication 
of water rights. Two independent pro- 
cedures are available for this purpose ; 


» 
| 
4 
- 
Tr. 
2 
=. 
bo 
is { 
‘ 
il 
4 


108 HENRY HOLSINGER Jour. AWWA 


the objectives of both—to minimize 
expense and delay of adjudication of 
water rights—are the same. One only 
of these procedures is presently avail- 
able for adjudication of percolating 
ground water rights independently of 
surface water sources. These proce- 
dures make available to the courts and 
parties the services of highly trained 
specialists in their field, as unbiased 
experts with the accumulated experi- 
ence of the past 40 years. The activ- 
ity involves primarily the determina- 
tion of ancient rights such as riparian 
rights, overlying rights, and rights by 
appropriation which have not been ac- 
quired pursuant to the application, 
permit, and license system under the 
board’s jurisdiction. Although a total 
of some 47 such adjudications have 
been conducted pursuant to these pro- 
cedures at the effective date of attach- 
ment of the board’s jurisdiction, this 
function was at a low ebb. Work was 
then being completed on four adjudi- 
cations, while two were in process. 
The extent of the activity is not sub- 
ject to control of the board except to 
a limited degree. The staff presently 
occupied with this activity is small, but 
in the event water shortages were to 
become acute, the need of substantial 
expansion might arise with little or no 
advance notice. 

The third board activity is the ad- 
ministration of an act of the 1955 legis- 
lature concerning recording of data 
relating to water extractions and di- 
versions and use of ground water in 
Riverside, San Bernardino, Los An- 
geles, Ventura and Santa Barbara 
counties. The board is in process of 
making effective rules to govern op- 
eration of this act. Administration of 
the act for the remainder of the calen- 
dar year 1956, required only the time 
and attention necessary for a final 
preparation and distribution of mate- 
rial to affected parties preliminary to 


the required filing of notices of 1956 
operation. Such notices must be filed 
before Mar. 1, 1957, and must be in as 
much detail as can readily be supplied. 

It is contemplated that the work 
load of processing notices of extrac- 
tion and diversion begun on Jan. 1, 
1957, will require a substantial in- 
crease in personnel. In addition to 
the actual recordation of water extrac- 
tions and diversions with the board, 
the act provides that the board shall, 
upon request and upon payment of 
costs, investigate the facts stated in 
any specified notice and make its own 
determination as to such facts. When 
such a determination is made in any 
subsequent adjudication, it shall be 
prima facie evidence of the facts stated 
therein. The extent of the personnel 
which will be required for this work 
is dependent upon the number of re- 
quests for verification which the board 
may receive. It is possible that the 
work load involved in the recordation 
activity might ultimately be a very 
substantial percentage of the total 
board work load. 

The objectives of the recordation 
act are undoubtedly salutary and de- 
cidedly in the public interest. They 
are to accumulate information which 
will give protection of the water rights 
of the users, and, in event of a com- 
prehensive adjudication of common 
sources of supply, will minimize the 
expense and delay of such adjudication. 


State Water Policies 


The board has for its guidance in 
the administration of the laws for 
which it is responsible certain broad 
policy provisions enacted by the legis- 
lature and approved by the electorate. 
These include provisions: 

1. That the water resources of the 
state shall be put to beneficial use to 
the fullest extent of which they are 
capable, and the waste of or unreason- 
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able use or unreasonable method of 
use of water should be prevented, and 
that the conservation of such water is 
to be exercised with a view to the rea- 
sonable and beneficial use thereof in 
the interest of the people and for the 
public welfare 

2. That all water within the state 
is the property of the people of the 
state, but the right to the use of water 
may be acquired by appropriation in 
the manner provided by law 

3. That the people of the state have 
a paramount interest in the use of all 
the water of the state and that the 
state shall determine what water of 
the state, surface and underground, 
can be converted to public use or con- 
trolled for public protection 

4. That the protection of the public 
interest in the development of the 
water resources of the state is of vital 
concern to the people of the state and 
that the state shall determine in what 
way its water, both surface and under- 
ground, should be developed for the 
greatest public benefit 

5. That the use of water for domes- 
tic purposes is the highest use of 
water and that the next highest use is 
for irrigation 

6. That the right of a municipality 
to acquire and hold rights to the use 
of water should be protected to the 
fullest extent necessary for existing 
and future uses. 

To these earlier policy declarations 
the legislature in its 1956 reorganiza- 
tion bill has added that “in determin- 
ing public interest, the State Water 
Rights Board shall give consideration 
to any general or coordinated plan pre- 
pared and published by the Depart- 
ment of Water Resources, or any 
predecessor thereof, looking toward 
the development, utilization, or con- 
servation of the water resources of the 
State.” 
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The Board’s Program 


The board is making progress to- 
ward its objective of expediting and 
making current all pending applica- 
tions to appropriate water. However, 
its program must necessarily be geared 
to its progress in staff organization. 
Possibly the most difficult task of all 
is the recruitment of personnel to com- 
plete the staff necessary to implement 
an accelerated program. Preparation 
of a budget showing expenditures for 
the current year in excess of funds re- 
ceived from the defunct Division of 
Water Resources is completed to the 
stage of filing a request with the De- 
partment of Finance. Application is 
also being made to the Department of 
Finance for allotment from the emer- 
gency fund of the additional funds re- 
quired. Work is also in progress on 
the board’s budget for the 1957-1958 
fiscal year. Arrangements have been 
made for new quarters in Sacramento, 
but the difficult task of moving is still 
ahead, as is also completion of organiz- 
ing and staffing of the Los Angeles 
office. 

From the foregoing it is apparent 
that before the State Water Rights 
Board and its staff can become fully 
operative, numerous difficulties must 
be overcome which concern the initial 
organization and functioning of the 
board as a new governmental agency. 
Problems involved in this process 
must naturally be given first priority, 
but without awaiting final solution the 
board proposes to attack the major 
problem which consists in reduction of 
the backlog of pending applications. 
The rapidity with which the accumu- 
lation over past years can be reduced, 
and eventually eliminated, depends on 
the availability of funds and qualified 
personnel. These problems, as has 
been indicated, are not as yet resolved 
and quite probably cannot be until, by 
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legislative action, adequate funds are 
made available for the requisite ex- 
panded program. 

The board brings up for hearing the 
protested applications which are or 
can be made ready for action as rap- 
idly as possible. On Sep. 25, 1956, a 
hearing was commenced on applica- 
tions of the United States to appropri- 
ate 1,600,000 acre ft of water of Putah 
Creek annually at Monticello Dam for 
use in Solano County. Direct testi- 
mony was concluded and Oct. 22 was 
set for introduction of further evidence 
and cross examination of expert wit- 
nesses. On conclusion of the hearing, 
a decision was to be prepared and final 
action taken on the applications. 

Other hearings involving relatively 
small amounts of water followed. The 
November hearings of the Americar 
River applications which included those 
of the United States for the 1,000,000- 
acre ft Folsom Reservoir, and the 
$85,000,000 power project of the 
Sacramento Municipal Utility District. 
It is anticipated that American River 
hearings may require several weeks of 
actual hearing time, with continuances 
of varying length prolonging the time 
of completion to probably some date in 
1957. Setting of other hearings, 
major and minor, will follow. 

These hearings bring into focus the 
importance of the function of the board 
which deals with the administration of 
the statutory law concerning acquisi- 
tion of rights to the use of the un- 
appropriated, that is, the unused water 
of the state. There are many ramifi- 
cations of this subject, some of which 
may profitably here receive brief con- 
sideration. The California Water 
Code, Sec. 102, declares that “All 
water within the state is the property 
of the people of the state, but the right 
to the use of water may be acquired by 
appropriation in the manner provided 
by law.” In this brief section, a dis- 


tinction is inherent between the owner- 
ship by the people of all water as a 
natural resource and the derivation 
from the people through duly consti- 
tuted official bodies and officers, of 
rights to the use of that natural re- 
source. For the implementation and 
protection of those rights, the water 
code provides a complete system gov- 
erning acquisition of rights by appro- 
priation, and Sec. 1225 of the water 
code provides that this system must 
be followed in order to acquire such 
rights, with exception of rights to the 
use of percolating ground water not 
part of a surface stream. The proce- 
dure may be briefly summarized as 
involving three major steps: [1] filing 
application; [2] issuance of permit, 
followed by construction of works and 
application of the water to beneficial 
use in accordance with the permit ; and 
[3] confirmation by issuance of li- 
cense of the right acquired by use. 
All permits are issued expressly sub- 
ject to vested rights including, among 
others, riparian rights, overlying rights, 
and prior rights by appropriation. 

There are pending before the board 
a large number of applications, some 
of which were filed by individuals and 
private entities, such as partnerships 
and corporations while others have 
been filed by or on behalf of public 
agencies at different levels of govern- 
ment, ranging from local districts, 
cities, and counties to state and federal 
agencies and instrumentalities. Ap- 
plications filed by all these public and 
private agencies are of identical nature 
and are subject, generally, to the same 
rules: Applicable procedures must be 
followed with diligence commensurate 
with the magnitude of the undertaking, 
and failure to continue ‘to use the water 
for a consecutive period of 3 years 
forfeits the right. To these rules there 
are certain exceptions not here neces 
sary to detail. 
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Appropriation of the unused water 
of the state is a subject in which the 
public as a whole has, or should have, 
an active interest. The public also has 
a vital interest in current plans for the 
full development, conservation, and 
use of all the state’s water resources. 
Such plans are currently under for- 
mulation by the Department of Water 
Resources. However, the State Water 
Rights Board has its part in putting 
those plans into effect, for it is on 
agency of the state to which is dele- 
gated the function to pass on all appli- 
cations made for purposes of those 
plans. The board also has power to 
grant, deny, or impose conditions so 
that plans conform to the public inter- 


111 
est. What the public interest requires 
is, generally, a question of fact to be 
found by the board with conclusions 
therefrom to be drawn by it. All deci- 
sions made by the board, of course, 
are subject to judicial review. 

The board considers that the situ- 
ation here briefly portrayed constitutes 
a challenge and it has accepted that 
challenge. 

In conclusion, I assure you it is the 
earnest desire of the State Water 
Rights Board, by its future activities, 
to establish an enviable reputation for 
fair, prompt, efficient, and impartial 
performance of its functions, and hav- 
ing established such a reputation, to 
continue to maintain it. 


Where Should Local Water Authorities Take 


We have had for some time in our 
country two strongly contrasting views 
with respect to federal and local con- 
trol. With the formation of the pres- 
ent national administration, there was 
evidenced, in the field of water policy, 
of a great swing from the emphasis on 
federal control to an emphasis on local 
capital and initiative. This does not 
mean that there has been a general 
acceptance of this change in emphasis, 
and I am sure that for many years to 
come there will be a swinging back 
and forth between these two points 
of view. 

With the formulation of the Cali- 
fornia Water Plan and the possibility of 
state financing, we are looking forward 
to the possibility of much greater state 
activity. A third contrasting view will, 
therefore, be introduced now, as state 
financing and control assumes its 
rightful place and proportion. This 
is bound to raise many problems for 


the Initiative?—John W. McFarland 


A paper presented by John W. McFarland, Gen. Mgr., East Bay Mu- ” 
nictpal Utility District, Oakland, Calif. 


both private and governmental local 
agencies as they will now have one 
more large governmental unit with 
which to deal. It is true that a state 
agency will perhaps have more of a 
“family” aspect. Nevertheless, from 
the particular standpoint of the small 
local agency, any large higher level of 
governmental agency always has the 
frightening aspects of a bureaucratic 
operation. I suppose, too, that with 
greater state activity, local plans will 
be increasingly difficult to work out 
because of their possible conflict with 
other centralized long-range plans. In 
the minds of many local government 
officials there will lurk the apprehen- 
sion that the state may usurp some 
functions that are properly local, and 
there will be many editorials burning 
up the pages on this subject. 

In this regard it is, of course, very 
heartening to hear the assurances of 
cooperation by the State Department 
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of Water Resources. These assur- 
ances have been emphasized repeat- 
edly at recent hearings on Bul. No. 
3 wherein spokesmen for the Depart- 
ment of Water Resources and the 
State Water Board have repeatedly 
emphasized the important role that the 
local agency must play. We would 
be less than realistic if we did not 
anticipate that as conflicts arise, the 
same may not still hold with future 
state administrations. 

It is probably in the field of plan- 
ning that the local agency must take 
its first and strongest step. Local 
agencies are closer to their own prob- 
lems, they are better able to deter- 
mine what the future problems will 
be, and they are more especially alert 
to unusual or unique problems of sup- 
ply that may affect them. Also, it is 
of course only through adequate local 
planning that appropriate support can 
be developed for any overall state plan. 
Obviously, local planning has its limi- 
tations in varying degrees depending 
largely upon size. Smaller local units 
need the helping hand of others, and 
joint planning should be encouraged. 
I think that larger governmental units 
should encourage both local planning 
and joint local planning because, in 
the absence of such local planning, 
there can be no ultimate local respon- 
sibility. The absence of any feeling 
of local responsibility will eventually 
be reflected in the votes of the state 
legislature. 


Local Authorities and Financing 


It is when we get into the field of 
financing and construction and, to a 
lesser degree operation and manage- 
ment that the major problem is faced 
by the local agency. I think that in 
California, as well as in other states, 
the citizens would prefer to finance 
and control their own developments. 


This has been the very keystone of 
the American ideal, which is in a sense 
the pioneering spirit, based upon 
rugged standards of independence. 
Few will disagree that a local agency 
which is willing and able to proceed 
with its water development ought to 
be allowed to do so whenever the plan 
is not in conflict with the general or 
coordinated plan of the state. 

It is only when the individual cannot 
do for himself but must be done for 
that the governmental function begins 
to take its rightful place. It was 
Abraham Lincoln, I believe, who 
stated this principle when he said: “It 
is the legitimate function of govern- 
ment to do for the people whatever 
they cannot do or cannot do as well 
for themselves.” The financing of 
water developments may very well fall 
into this category in a number of cases. 
Sometimes local agencies are not in a 
position to finance the facilities neces- 
sary to develop their supplies. At 
other times, local agencies may be very 
well able to finance the facilities re- 
quired for a short period of time, but 
unable to finance the facilities required 
for a long enough period in the future 
to make them truly worth while. In 
still other instances, local agencies 
might be able to finance the facilities 
necessary for an ultimate future sup- 
ply, and yet such facilities might not 
meet coordinated ultimate require- 
ments of adjacent areas. The results 
in this last instance would be that con- 
struction to meet the supply of a local 
agency would be rendered a complete 
economic waste when ultimate con- 
struction is required to develop that 
water supply to its fullest use in order 
to serve a larger area. 

It is when we reach these complica- 
tions that we inevitably will look to 
higher governmental authorities for 
assistance, regardless of political or 
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philosophical considerations, whether 
they be federal or state. 


The Coalinga Case 


Let us take a specific case study as 
an example of a local problem and 
the complications it presents. It re- 
cently came to my attention that the 
city of Coalinga, Calif., has a very 
unique problem. I have exchanged 
some correspondence with Coalinga 
officials, and the following letter from 
one of them, outlines the problem very 
well: 

“The City of Coalinga is the main 
residential and trading center of that 
area sometimes known as Southwest 
Fresno County. It is commonly des- 
ignated more specifically as the Coa- 
linga Union High School District and 
it is an area of some 900 square miles. 
.. . In 1954 the value of crop produc- 
tion and of livestock raised in the area 
was $26,484,245. The value of oil 
and gas production in the area for 1954 
was $86,753,024, and important new 
oil and gas discoveries will greatly 
increase this figure... . 

“School enrollment for 1954-1955 
was 2,926 students. The value of the 
local school plants is estimated at 
$8,000,000. In addition, a new junior 
college plant is being constructed at a 
cost in excess of $850,000, and a new 
elementary school at a cost of $650,000. 
The assessed valuation of the area 
comprising the Coalinga Union High 
School District exceeds $165,000,000, 
or more than one-fourth the assessed 
valuation of all of Fresno County. 
The population of the city of Coalinga 
was set at 6,021 by a special federal 
census taken in 1955. 

“The city owns and operates its 
own water wells and distribution sys- 
tem; however its drinking water must 
be purchased and hauled from wells 
located some 45 miles away by railway 


tank cars at an average rate of 40 tank 
cars per month. This drinking water, 
or ‘soft water’ as it is called, is used 
for drinking and cooking purposes pri- 
marily. The water is pumped from 
the railway cars to a raised tank, and 
then distributed to homes and places 
of business by means of a special pipe- 
line system. 

“Each consumer has in his home a 
special water faucet from which he re- 
ceives soft water only; this is in addi- 
tion to the faucet from which he re- 
ceives the domestic, or ‘hard water.’ 
The cost to the consumer for this soft 
water is at the rate of 1¢ per gallon, 
and the whole transaction is not only 
burdensome to the consumers, but the 
city also suffers a financial loss in fur- 
nishing the water... . 

“According to a report received 
from the Department of Public Health 
of the State of California dated Mar. 
9, 1955, this water contains 1,200 ppm 
sulfates (SO,). The Twining Labora- 
tories have reported to us in this con- 
nection: ‘According to the standards 
of the USPHS, the sulfate content of 
a good drinking water should not ex- 
ceed 250 ppm, and the total solids 
should not exceed 1,000 ppm. The 
excessive concentration of magnesium 
sulfate (Epsom Salts) gives this water 
laxative properties. The hardness of 
the water is very high.’ 

“An earlier report (1947) from the 
Twining Laboratories has this to 
say about the water: “This water con- 
tains an excessive amount of sodium 
and magnesium sulfates which give 
it strong laxative properties and make 
it an undesirable drinking water. It 
is also an extremely hard water which 
should be softened if it is to be used 
as a boiler feed, for washing, etc. 
However, softening would not improve 
this water from the standpoint of 
drinking water. It may be classified 
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as a fair irrigation water; however, it 
should be used only on loose soil with 
good drainage so as to prevent alkali 
accumulation on the surface of the 
soil.’ 

Incidentally, the sulfates (SO,) con- 

tent as given in this 1947 report from 
the Twining Laboratories was 1,042.4 
ppm, whereas the report from the state 
health department, above referred to, 
gives the sulfate contents as 1,200 
ppm. 
“This domestic water is received 
from eight producing wells which the 
city of Coalinga has drilled. The wells 
are drilled to depths of from 380 to 
1,300 ft. They are produced from an 
average depth of 240 ft. 

“Tt is relevant to consider that City 
of Coalinga is located in what is known 
as the Pleasant Valley Water Basin. 
In the past, the water level in the basin 
has lowered from 4 to 5 ft annually. 
In 1947 the water table was located at 
about 90 ft; now, as before stated, it 
is located at approximately 240 ft. 

“There are no streams of impor- 
tance that can be used as a water sup- 
ply, and it is a fact that with ever in- 
creasing farming activities in the basin, 
water taken from the basin on the basis 
of prescriptive rights, together with 
greatly increased municipal water use, 
will lower the water level rapidly and 
without much warning. Pumping 
costs, of course, increase greatly with 
deeper water levels. Naturally we are 
vitally concerned about the question 
of an adequate water supply. At pres- 
ent we believe that there is water avail- 
able in some degree to about 1,200 ft; 
we know that there is no water below 
1,200 ft. 

“The welfare of Coalinga is closely 
connected with the maintenance of 
farming at its present level. At pres- 
ent the quality of water pumped is 
deteriorating with relation to the de- 
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gree it has become necessary to obtain 
it from ever lower depths. During 
the past year some farmers have felt it 
necessary to abandon some of their 
properties for farming purposes be- 
cause of the deterioration of the qual- 
ity of the water. Also, pumping costs 
are becoming prohibitive, and we are 
advised that in some cases, these costs 
are approaching a point where profit- 
able farming will be impossible. 

“Tt is a fact that under the present 
pumping load the underground basin 
is now critically and dangerously de- 
pleted. Pumps that were once ade- 
quate for the lift involved are now 
being replaced with costlier pumps that 
are capable of reaching deeper into the 
underground basin, and in other cases 
the pumping level is being constantly 
lowered. The water obtained at the 
constantly lower levels is of deteri- 
orating quality to an alarming degree.” 

Here is an example of a local agency 
with a problem that will not only re- 
quire a great amount of initiative but 
a helping hand to find a solution. Coa- 
linga is currently pressing hard for 
federal authorization leading to the 
construction of the San Luis Dam. 

The city of Coalinga has already ex- 
ercised a great amount of initiative in 
providing its citizens with an unusual 
dual supply. Certainly no_ higher 
agency is voluntarily going to the as- 
sistance of Coalinga, so the city itself 
must continue to exercise initiative in 
pursuing an ultimate solution. I leave 
it to you to decide whether or not, in 
the determination of that final solu- 
tion, Coalinga will be swayed by the 
political theory of federal against state 
control, or will seize upon the first 
helping hand that it finds extended. 
This perhaps represents a challenge 
both to the federal government and to 
the California authorities. 
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Conclusion 


In conclusion, I should like to sug- 
gest that perhaps there might be a 
way for the continuance of local initi- 
ative with the participation and guid- 
ance at the state level. A plan might 
be developed to make cooperative 
financing possible. Cooperative 
nancing is not unique, but to my 
knowledge, has not yet been suggested 
as a means of promulgating the Cali- 
fornia Water Plan. By cooperative 
financing I mean a provision whereby 
state funds could be made available for 


A paper presented by William L. Berry, Chief, Div. of Resources 
Planning, State Dept. of Water Resources, Sacramento, Calif. 


A good deal of planning has pre- 
ceded the major water developments 
in California, but in general, these 
developments have been largely on a 
local or regional basis. We are now 
at the stage where massive, inter- 
regional transfers of water are neces- 
sary, as well as many projects to meet 
more localized water problems. In 
most instances the interregional proj- 
ects must serve local needs as well. 

I must emphasize that the Califor- 
nia Water Plan in no way supersedes 
local projects required or planned by 
either public or private local agencies. 
All such projects are intended to be 
included in the master plan to obtain 
maximum integration, but that does 
not imply that the state proposes to 
construct such local projects itself. 
The efforts and resources of all agen- 
cies, of cities, of irrigation districts, 
and others, will be required in build- 
ing the more than 260 new major 
reservoirs which will be needed for 
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local construction, perhaps on a 50-50 
basis. This would allow local agencies 
to start on immediate projects, or to 
plan future developments. 

In any event, I am convinced that 
we who are responsible for the devel- 
opment of water supplies can in no 
way rest on our oars with the develop- 
ment of a state water plan. We will 
have to be just as resourceful and bold 
as in the past and develop even fur- 
ther ingenuity because, although pro- 
ceeding on our own, we must keep in 
line with the features of the California 


Water Plan. 


the full development of the water re- 
sources of the state. 

The California Water Plan envisions 
eventual construction of new works on 
nearly every stream in the state, facili- 
ties for interregional transfer of more 
than 23,000,000 acre-ft of water each 
year, and the full utilization of our 
ground water resources. 

It would control floods in regions 
where excess water now wastes to the 
sea; it would generate hydroelectric 
power; it would control salinity in 
major rivers; it would replenish the 
depleted underground reservoirs; and 
it would repel sea water from the 
coastal basins. One of its important 
objectives would be that of preserving 
and enhancing our fish, wildlife, and 
recreational facilities. These facilities 
are among the most important eco- 
nomic factors of the state. The proj- 
ects contemplated in the California 
will create new recre- 
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ational facilities and stabilize many of 
those now in existence. 

It is important to note that the 
California Water Plan, as it will be 
presented to the legislature at the 1957 
session, will not be a construction pro- 
posal. So far, we have not concerned 
ourselves with matters of economics 
and financial feasibility, since we have 
been developing an ultimate plan. 
Economic justification and financial 
feasibility will be considered in spe- 
cific construction proposals to be made 
later, and based upon conditions exist- 
ing then. 

The details of the means and timing 
of the water developments envisioned 
in the California Water Plan are to 
be left for future determination. To do 
this, we are now started on the next 
logical step in planning—the Cali- 
fornia Water Development Program. 
This was authorized by the last ses- 
sion of the legislature, and was initi- 
ated at the beginning of this fiscal 
year. 

We then become concerned with the 
matter of who is going to provide 
water, and at whose cost? Is this one 
of those services in connection with 
which we can convince ourselves that, 
by transferring the financial obliga- 
tions to the largest and most remote 
governmental unit, we are avoiding 
paying our share of its high cost? 
There are some important points in 
consideration of that question which 


I will discuss. 
Variety of Interests 


In California, there is no question 
as to which agency is appropriate to 
handle water development and supply 
problems. All agencies are. We have 
a rather large array of governmental 
institutions, as well as several types 
of privately owned organizations that 
have a part in California water devel- 
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opment. From the point of view of 
financing, this is good and probably 
essential, because of the varying effects 
of the timing and types of water devel- 
opment needed. From the point of 
view of the water supply itself, how- 
ever, we have reached the point at 
which there must be an end to un- 
coordinated activities of the many 
agencies in the water field. We do 
not instead propose to substitute either 
the state government or the federal 
government as a sole water develop- 
ment agency. What we propose is a 
master plan for coordinating the ef- 
forts of all agencies, while still encour- 
aging all of them to participate to the 
fullest possible extent in the water de- 
velopment program. 

Truly, we need the efforts of all, if 
we are to solve the problems which 
confront us. Perhaps by relating 
some of the facts with which we must 
be concerned in seeking solutions to 
our own problems, and in seeking our 
answer to the question posed earlier, 
we will provide a line of thinking, or 
at least some experiences which may 
be of some interest to others. 

There is a type of public organiza- 
tion authorized by statute for nearly 
every kind of water problem. Cali- 
fornia law includes 30 general acts 
which authorize creation of various 
types of districts for the storage, con- 
trol, and distribution of water, and 
40 special acts establishing individual 
public agencies in this same field. The 
agencies organized under these acts 
include 165 irrigation districts, 69 
county water districts, 55 reclamation 
districts, 39 water districts, 35 county 
water works districts, 19 municipal 
water districts, and 130 soil conserva- 
tion districts. 

In addition to these there are about 
1,460 mutual water companies, 456 
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commercial water companies, 207 mu- 
nicipal water operations, the Metro- 
politan Water District of Southern 
California, one county water authority 
in San Diego, and fifteen US Bureau 
of Reclamation projects, plus a large 
number of public utility water 
developments. 

All of these public agencies are con- 
trolled by the voters and have author- 
ity to incur bonded indebtedness and 
to levy a tax rate. Many of these 
agencies have played important parts 
in developing the economy of the state, 
and many are entirely self-supporting 
in that their costs are carried by water 
users and property owners within their 
own boundaries. 

In California, which has an area of 
approximately 100,000,000 acres, only 
about 7,000,000 acres are irrigated. 
Financial returns from the irrigated 
lands, however, constitute more than 
80 per cent of the total proceeds from 
agriculture in the state. Most of these 
7,000,000 acres are served by the 165 
irrigation districts, which are inde- 
pendent governmental entities, sup- 
ported by their own tax and water 
sales revenues. 


Past Local Initiative 


Other notable examples of self-help 
and self-support in water developments 
are seen in three of the largest urban 
systems in California. 

Los Angeles, a Spanish pueblo 
founded in 1781, first considered the 
possibility of importing water from 
the Owens River (250 miles away) 
as an answer to the increasing needs 
of the growing city in 1900. By 1904, 
investigation had proved this to be 
a sound plan, and the following year 
the people of Los Angeles approved 
bonds to finance detailed studies and 
purchase of water rights. In 1907, 
the same voters approved $23,000,000 
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in bonds to finance a project to bring 
400 cfs to Los Angeles. The project 
was completed by 1913 by the city’s 
own efforts. 

Within a few years, it became evi- 
dent that still greater supplies of water 
would be required. The second step— 
to extend the Owens Valley line to tap 
the Mono Lake watershed—was again 
a step by the city of Los Angeles, act- 
ing independently. 

When it became evident that the in- 
satiable appetite of the growing me- 
tropolis would require still another 
supply of water, the city became a part 
of a Southern California effort to reach 
greater distances than appeared prac- 
tical for the city alone, and the Metro- 
politan Water District of Southern 
California came into being. Purpose 
of this district, made up of eleven cities 
at the time of its organization in 1929, 
was to make a reality of plans which 
had been studied and debated for 
many years. These plans had to do 
with bringing 1,500 cfs from the Colo- 
rado River 300 miles to the east. In 
1924 the city of Los Angeles filed ap- 
plications for that amount of water, 
and in 1925, voted $2,000,000 in bonds 
for engineering investigation of the 
Boulder Canyon Project. 

The state statute authorizing organi- 
zation of the Metropolitan Water Dis- 
trict was adopted in 1927, and the 
Boulder Canyon Project Act (Swing- 
Johnson Bill) was adopted by Con- 
gress in 1928—after a 9-year effort. 
Signing of the Colorado River Com- 
pact in 1929 permitted the project act 
to become operative. 

The Boulder Canyon Project estab- 
lished a new concept for federally 
financed, multipurpose works.  Re- 
payment of the entire cost, except 
the relatively minor portion charged 
to flood control, was guaranteed by 
the people of Southern California 


| 
al 
- 
on 
1 
\ > 
| 
y 
q 
; 


118 
through public agencies and private 
utilities which signed contracts to buy 
electric power produced by the proj- 
ect. Those guaranteeing the cost of 
the project by signing power purchase 
contracts were the Metropolitan Water 
District, the Los Angeles Department 
of Water and Power, the Southern 
California Edison Company, the cities 
of Glendale, Pasadena, and Burbank, 
and the California Electric Power 
Company. 

The thirteen cities making up the 
organization in 1931 voted $220,- 
000,000 for the Colorado River Aque- 
duct, which was completed in 1941. 
The Metropolitan Water District has 
grown by annexation, and now serves 
virtually all of the South Coastal Plain 
south to the Mexican border. The 
district distributes water to its member 
agencies, which serve agricultural 
needs, as well as the urban areas. 

Just what these actions, which pro- 
vided enough water and in time, have 
meant to Los Angeles and Southern 
California was well expressed by Sam- 
uel Morris when he said: 


The magnitude of the rapid expansion 
of population made possible by an ade- 
quate supply and distribution of water, 
is brought into clear focus by the follow- 
ing statistics: In the decade 1940-50 the 
population of Los Angeles city increased 
by more than 500,000, equivalent to that 
of Cincinnati; Los Angeles county gained 
more than 1,250,000 people, equivalent 
to the population of Boston and Milwau- 
kee combined; and the population of 
California increased by nearly 4,000,000, 
equivalent to that of Missouri. 


Thus, water, developed at a cost 
guaranteed by Southern California, 
and transported and distributed in 
works financed by Southern California, 
has been the key making it possible for 
Los Angeles and Southern California 
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to become one of the great metropoli- 
tan centers of the world. 

The approach of the city of San 
Francisco to the water problem, has 
been organizationally different, but 
again has represented local initiative 
and energy. 

Prior to the gold rush of 1849, the 
Bay City was dependent on nearby 
streams and springs. During the gold 
rush, water was imported in barrels 
carried by barges across the bay, then 
distributed by tank wagons. This was 
probably the first example of trans- 
porting water from one watershed to 
another in California and shows that 
the problems involved in such inter- 
regional transfers are not as new to 
California as would be indicated by 
some of the debate taking place now. 

San Francisco’s first water system 
was privately owned, but in 1900 the 
people adopted a new charter, authoriz- 
ing the city to provide a municipal 
water system. Investigation was 
started on possibility of bringing water 
from the Tuolumne River, 150 miles 
to the east. As the principal reservoir 
site, the Hetch Hetchy, was located in 
Yosemite National Park, congressional 
action was necessary before the project 
could be constructed. This was se- 
cured in 1913, but it was not until 
1934 that the first portion of the proj- 
ect was completed. Meanwhile, the 
city had purchased the private water 
company in 1930. 

All of this was carried out by bond 
issues voted by the people of San 
Francisco. 

Brief mention of East Bay Munici- 
pal Utility District is appropriate. It 
is a public agency, formed by the peo- 
ple of several cities and adjacent un- 
incorporated areas along the east shore 
of San Francisco Bay, and was voted 
into existence in 1923. Beginning 
with a $39,000,000 bond issue voted 
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in 1924, the district has developed its 
water supply on the Mokelumne River, 
93 miles distant. Total bonds voted 
have amounted to $77,000,000, of 
which $38,000,000 are outstanding, 
and the district owns properties and 
plant valued at $134,000,000. It serves 
a million consumers and expects to 
serve more than two and a half times 
that many people. The district is now 
considering a new bond issue to bring 
additional water from the Mokelumne 
River. 

It is interesting to note that in the 
16 years since 1940, the number of 
customers of the East Bay Municipal 
Utility District has increased 92 per 
cent, and the gross water consumption 
has increased 175 per cent. This is 
indicative of the results of the dis- 
trict’s advertising that “water is 
plentiful for business and industry 
.” in the area served by the district. 

Thus we see again the stimulat- 
ing economic effect of being there 
with enough and on time in water 
development. 

In the Central Valley of California 
there are 78 irrigation districts serving 
1,650,000 acres of land, plus a large 
number of land and water companies. 
Many of them deliver water developed 
and transported to a point where it is 
made available to them by the Central 
Valley Project—a project originally 
planned by the state, but constructed 
and operated by the federal Bureau 
of Reclamation. 

These are only a few of the major 
water development actions in the his- 
tory of California. We see that local 
initiative in planning, constructing, and 
financing has been the major factor in 
meeting water requirements in such a 
manner as to place both the agricul- 
tural and urban areas in effective com- 
petitive positions. Such action has 
resulted in the development of Cali- 
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fornia to its position as the top agri- 
cultural state and in the growth of 
some of the world’s great metropolitan 
centers. 

In 1905, a report by William Mul- 
holland to the city of Los Angeles 
said : 

Any waters to the extent of 500 cfs that 
can be obtained in addition to those actu- 
ally needed for domestic consumption, 
could be used for the development of 
highly productive citrus foothill lands 
immediately surrounding the city. 
Doubtless these lands, if irrigated, would 
soon become densely populated  sub- 
urban additions to greater Los Angeles. 


Those were prophetic words. The 
latest report on land and water use in 
the Los Angeles coastal basin shows 
that the trend is well under way, with 
lands going out of production for 
citrus and other agriculture in favor 
of industry and residential use. 

Local initiative, competitive in spirit, 
independent and uncoordinated, has 
gone far in the development of the 
water resources which have enabled 
California to become great. 


Present Duties 


That much has been done in the 
past, and it is an impressive record. 
The question remains: What can local 
governmental units do now to make 
deposits in the water bank of California 
against their future water drafts? 

First, they can assist in applying 
the finishing touches to the California 
Water Plan itself. 

That the people of California and 
the officials of the many local districts, 
municipalities, water authorities, and 
private utilities are willing to do their 
share has been amply demonstrated 
during the past several weeks. Nine 
hearings on the California Water Plan 
were conducted throughout California 
jointly by the Department of Water 
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Resources and the State Water Rights 
Board. Their purpose was to hear the 
views of interested parties concerning 
the preliminary draft of the plan, and 
to receive recommendations for changes 
or additions. Response by these pub- 
lic spirited people was at once remark- 
able and gratifying. 

More than 1,500 persons attended 
the hearings and some 200 statements 
were either submitted in writing or 
given verbally. Our planning engi- 
neers have pored over these statements 
and recommendations, and full con- 
sideration will be given them in prepa- 
ration of the final draft, which will be 
submitted to the legislature in 1957. 

Valuable though these contributions 
were to making The California Water 
Plan the best possible present instru- 
ment for eventually making sufficient 
water available to all of California, 
they should not be considered as the 
end effort in that direction. 

Engineers and others concerned 
with water development must be cru- 
saders, always striving to sell their 
constituents on the needs 20-30 years 
ahead although the people may not as 
yet have felt the pinch of water 
shortages. 

That role must be played by a 
greater number of local water officials. 
Public knowledge and understanding 
of the problem is a vital prerequisite 
even to getting started on the job. 
You of the AWWA should strive to 
keep your people informed of the ne- 
cessity of a master plan for water de- 
velopment in the state. 

In the past, many strictly local proj- 
ects were planned and constructed 
with but a single purpose and a single 
area in mind. In those days of more 
plentiful water and cheap dam and 
reservoir sites, such a procedure could 
be done without too much damage to 
the overall scheme of things, 
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Today we can no longer afford such 
extravagance. One of the limiting fac- 
tors now is a scarcity of good dam 
sites which can be developed cheaply. 
To compensate for their increased cost, 
these sites must generally be made 
to work for more than a single pur- 
pose and a single area. 

Those planning local projects can 
do a tremendous service not only to 
their own districts but to all of Cali- 
fornia if such projects are fitted into 
the master blueprint, and are planned 
with objectives of the greatest good 
for the greatest number of people in 
mind. 

In developing the California Water 
Plan, local districts and agencies have 
been of invaluable assistance in pro- 
viding data and knowledge of local 
conditions. This assistance can and 
must be continued in the planning of 
future local projects. 

The state in turn stands ready to 
assist local entities in carrying out 
their own objectives in every way 
possible. 

It is probable that to construct cer- 
tain projects in conformity with the 
master plan or blueprint may well re- 
quire works beyond the need or capa- 
bility of the local agency involved. 
To bring about construction of such 
projects at a location and of a size 
necessary to insure full utilization of 
the water potential, it may be neces- 
sary for the state to participate finan- 
cially in such locally built and locally 
operated projects, at least to the ex- 
tent of the state’s interest. 

For example, a certain irrigation 
district is constructing a water supply 
reservoir large enough to irrigate 
10,000 acres. But the potential of the 
stream on which the dam is to be built 
is much greater than this. To utilize 
properly the resource, a larger dam 


should be built. le 
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But it happens that the irrigation 
district is financially unable to under- 
take construction of the larger dam. 
With state participation, the district 
would pay for a portion of the dam in 
relation to the structure originally 
planned for its own needs and the state 
would pay for the difference. 

I must emphasize that such a plan 
for state participation is not yet crys- 
tallized, but it indicates the direction of 
our thinking, and there is a possibility 
it will be presented to the legislature 
for consideration in a very short time. 


wa 


During my 4 years in the California 
legislature, I have been particularly 
interested in water problems because 
in my own district in the Santa Clara 
Valley there is a critical water short- 
age. I have found many other mem- 
bers of the legislature equally inter- 
ested for similar reasons. As an ex- 
ample of such interest, we now have 
twenty members on the Joint Interim 
Committee on Water Problems plus 
other committees in each house equally 
interested in our water problems. 
The legislature has acted on the prob- 
lem by appropriating funds for detailed 
engineering studies of our water prob- 
lems. We have benefited by such re- 
ports as the 1951 and 1955 Feather 
River reports, the American River 


Basin investigation, the Upper Feather 
River Service Area, The Bechtel re- 
port, the Bay Barrier studies, Bulle- 
tin No. 2 on Water Utilization and 
Requirements, and most recently Bul- 
letin No. 3 on the State Water Plan. 


Financing the Plan—Bruce F. Allen 


A paper presented by the Honorable Bruce F. Allen, State Assembly- 
man, State Capitol, Sacramento, Calif. 


eleven billion dollars. 


PLAN—FINANCING 


We also will welcome federal help, 
provided it is given within the frame- 
work of our state water laws and in 
accordance with the master plan. 

The case histories of local water de- 
velopments already mentioned demon- 
strate that local initiative and energy 
are still very much alive. Aggressive 
continuation of those admirable quali- 
ties, plus cooperation of private inter- 
ests, the federal government, and the 
state of California, working through 
the master plan of water development, 
cannot fail to solve our water problem. 


Need for Early Start 

Early this year, the legislature had 
reached the point of completion of 
these general engineering studies. We 
then knew that we could meet our 
water deficiencies in the San Joaquin 
Valley, Santa Clara Valley, and South- 
ern California by constructing the 
Feather River Dam, California Aque- 
duct, and South Bay Aqueduct at a 
cost of 14 billion dollars. This sum, 
unfortunately, staggers the imagina- 
tion of persons not familiar with the 
growth and wealth of California. I 
have had respectable members of the 
legislature tell me that the state could 
not afford to spend such a large sum 
on water development. These same 
people were really struck by Bul. No. 
3, proposing a system of 240 surface 
reservoirs, to distribute 14,000,000 
acre-ft of water each year, in order 
to meet the ultimate water needs of 
California. The estimated cost is 
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The Feather River Project, de- 
signed to meet the more immediate 
needs is proposed in the 1955 report 
for construction over a period of 31 
years, with financing by 40-year gen- 
eral obligation bonds. 

As a means of comparison, in order 
to determine the financial ability of 
the people of California to pay such a 
cost, consider this: the Pacific Gas 
and Electric Company, a single pri- 
vate utility in Northern California, in- 
vested over a billion dollars of private 
capital in its facilities in a few years 
following World War II, in order to 
keep up with the growth in Northern 
California alone. The state budget 
has now reached an annual total of 
1.779 billion dollars. The new budget 
for the Highway Commission for 
1957-58 is in the amount of $441,- 
000,000. The operation of our De- 
partment of Fish and Game will cost 
this year $8,262,000 in state funds. 
At that rate and with no increase, 
California during the 70-year con. 
struction and bond payout period of 
the Feather River Project will spend 
over $578,000,00 on our Fish and 
Game Department alone. 

By comparison with existing state 
supported programs, the Feather River 
Project, and even the entire state 
water plan, is relatively minor in size. 

On the other hand, the economic 
benefits to our entire population from 
adequate water supplies are tremen- 
dous. Irrigation of a million acres of 
California’s fertile but often arid soil 
will produce at least $250,000,000 per 
year in new wealth, money which fun- 
nels into all channels of trade and 
benefits every person in California. 
New subdivisions and new industrial 
plants depend on a continuous supply 
of good water. 

One of the serious problems that 
has plagued our efforts to solve our 
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water shortage is finances. This has 
been met initially by local districts or 
city bond issues. In my own county, 
we have constructed a series of water 
conservation dams and percolation fa- 
cilities with local bond issues. We 
could, if necessary, go to the Sacra- 
mento River or further for additional 
water, but it is beyond our capacity 
to construct the major works such as 
the Feather River Dam or Sacramento 
River diversion canals that are re- 
quired to give the necessary supply in 
the delta area. The same problem ap- 
plies to other areas including even the 
large Metropolitan Water District of 
Southern California. The problem is 
statewide and must now be solved by 
a coordinated statewide plan.  Cali- 
fornia is now a unit where water is 
concerned. Recognition of this prin- 
ciple is basic to any solution of our 
problem. 


Federal Financing 


The federal government has been 
most helpful in producing funds for 
construction of water projects in Cali- 
fornia. Federal appropriations to the 
Bureau of Reclamation for the Central 
Valley Project alone since 1937 have 
totaled $465,680,289, an average annual 
congressional appropriation of $23,- 
284,000. Congress stepped up the rate 
somewhat in the last 10 years, how- 
ever, averaging $29,150,000 per year. 
Some of the beneficiaries of this pro- 
gram have had complaints, such as the 
fact that Uncle Sam expects to be paid 
back for these projects. In effect we 
pay for all federal projects twice, once 
through our federal taxes, and again 
through the 40-year repayment. This 
program has resulted in construction 
of tremendous facilities that help meet 
our needs. However, notwithstanding 
this federal construction, we are fur- 
ther behind now in solving the water 
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problem than we were when the Cen- 
tral Valley Project started. The over- 
drafts on our underground water sup- 
ply are greater today than in 1937. 

We simply cannot afford to wait for 
the federal government to take care of 
our water problems. We can and 
must outline the plan for development 
of our water resources and build a 
major part with state financing as- 
sisted to the maximum possible extent 
by federal and local financing. 

The presently authorized unfinanced 
federal projects in California add up 


something like this: Mee 


Completion of authorized 
Central Valley Project 


Completion of Monticello 

$ 55,000,000 
Camels. $ 57,000,000 
Santa Maria Project ... $ 17,000,000 
Ventura Project ....... $ 27,000,000 
Trinity River Project .. $225,000, 

$401,000,000 


The exact amount of these figures 
will not be known until completion of 
these projects. At the past rate of 
financing ($29,150,000 per year), Con- 
gress will take over 13 years to com- 
plete the financing. The figures do 
not include the $220,000,000 San Luis 
project which has not yet been au- 
thorized. Federal appropriations vary 
greatly from year to year. However, 


these figures do show a large backlog 
for presently authorized but not as yet 


financed federal projects. 
Revenue Bonds 


The 1951 Feather River Project 
proposed financing with revenue bonds. 
This was authorized by the legislature 
in 1951, but the Water Project Au- 
thority never moved on this authoriza- 
tion. Revenue bonds are impractical 
for this type of project. Such bonds 
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could not be sold without proof to the 
bond purchasers of firm contracts for 
sale of water and power on fixed de- 
livery schedules at prices high enough 
to meet amortization of the bonds. 
Such contracts cannot be obtained 
from water users in advance for proj- 
ects that take 6 to 20 years in construc- 
tion. The interest rates on revenue 
bonds average about 1 per cent higher 
than general obligation bonds, which 
adds to the cost of the project and the 
cost of the water. 

The 1955 Feather River Report pro- 
poses financing with general obliga- 
tion bonds. The interest charges on 
the bonds would add another billion 
dollars to the cost of the project. This 
must be added in to the price charged 
for water. That price must further- 
more be high enough to amortize the 
cost of the project during the 40-year 
bond period, of which only 30 years 
is the repayment period. This means 
that we are talking about imported, 
supplemental water which is expen- 
sive. Farmers in my own district 
would gladly have paid $22 an acre-ft, 
as proposed for this water, last year 
when we had a severe drought. This 
year, however, we had ample rains 
and a better supply. It would be a 
needless waste for us to pump in ex- 
pensive imported water in years of 
abundant local rainfall. The fixed de- 
livery schedule required to amortize 
these bonds is a hardship on the users 
and another obstacle to the project. 
Such a bond issue must go on the bal- 
lot, statewide, would be the subject 
of great controversy, and requires a 
2-year delay to get voter approval. 


Pay-as-you-go Financing 


Another method of financing our 
state water plan is on a pay-as-you-go 
basis. That is the way Congress fi- 
nances works of the Bureau of Recla- 
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mation or the Army Engineers. It is 
the way we are financing $85,000,000 
worth of state buildings this year. By 
way of further comparison, we spend 
$92,000,000 a year on mental hos- 
pitals, $108,000,000 in state funds on 
the old age pension, and $525,000,000 
this year in payments to local school 
districts for public education. These 
are all worth-while programs financed 
by state funds on a pay-as-you-go 
scheme. If we can afford them, then 
why can’t we afford to build a water 
system as a permanent state invest- 
ment in the future of California? 
Pay-as-you-go financing eliminates 
all interest charges, which means 
lower water rates. There is no need 


for a fixed amortization schedule, and 
no requirement that water users take 
imported water on a uniform annual 
basis regardless of local need. Deliv- 
eries through the California Aqueduct 


could be made as needed. High water 
prices are an economic barrier to 
growth of any community. With pay- 
as-you-go financing, water prices can 
be based primarily on the cost of 
pumping, operation, and maintenance 
of the system plus a small repayment 
charge. If a uniform repayment 
charge of $1.50 per acre-ft is required, 
high quality water can be delivered 
through the Feather River Project at 
the following prices per acre-ft. 

Sacramento Valley 

San Joaquin Valley 

Santa Clara Valley 

Los Angeles-Riverside 

San Diego 


This program calls for abandonment 
of the old theories of repayment, which 
are applicable to projects of peculiar 
local benefit, but should not apply to 
the major water system proposed in 
the State Water Plan. 

These major statewide works bene 
fit the whole state. Long Beach will 


ie) Jour. AWWA 


benefit from an adequate supply of 
water to San Joaquin Valley farms. 
On the other hand, a severe water 
shortage in San Diego adversely af- 
fects the level of business and pros- 
perity in Los Angeles and San 
Francisco. 

Pay-as-you-go financing will make 
possible greater tunneling and use of 
lower pump lifts, and perhaps even a 
complete gravity flow system. Pres- 
ent designs are influenced by the re- 
quirement that the engineers meet the 
amortization cost of the project on a 
bond issue that is paid out in 30 or 40 
years. Pumping charges and their de- 
mand on our electric power supply will 
go on forever. 

Additional reasons, apart from 
water problems call for a _pay-as- 
you-go program. California has re- 
ceived $122,000,000 in accumulated oil 
revenues from the Long Beach tide- 
lands under terms of a bill passed un- 
animously by the legislature in April 
1956. Further millions in oil reve- 
nues are coming into the state treasury 
from state tidelands oil production 
each year. These funds are from a 
natural resource that diminishes as the 
oil supply becomes exhausted. If al- 
lowed to fatten our appetite for the 
everyday cost of government, future 
taxpayers will have an even bigger 
burden to bear when these oil funds 
are no longer in the treasury. 

Funds available to the legislature 
for water development and not already 
committed to other programs are as 
follows : 

General fund cash 

plus ($130,000,000) .. $ 50,000,000 

Long Beach oil trust fund $120,000,000 

Rainy day fund 


This money, coupled with possible 
flood control contributions from Con- 
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gress, could make a good start on the 
state water plan. Annual funds avail- 
able for further development could be 
as follows: 


Long Beach oil and gas 


$16,000,000 
State tidelands oil and gas 

$30,000,000 
$25,000,000 
Power revenues—Oroville $14,000,000 
American River ........ $19,000,000 

$94,000,000 


These figures will vary, depending 
on the attention that is given to the 
state share of these oil revenues. Un- 
fortunately, there has been a decided 
reluctance on the part of the Attorney 
General to protect the state treasury 
as concerns either the city of Long 
Beach, squatters on the Long Beach 
tidelands, or other oil operators drain- 
ing the state tidelands. The new 
Shell-Cunningham tidelands leasing act 
opens up millions of acres of state tide- 
lands at ridiculously low revenues to 
the state. The State Lands Commis- 
sion has shown remarkable speed in 
leasing key parcels under this act be- 
fore proposed changes could be con- 
sidered by the legislature. There is 
too much emphasis on pleasing the oil 
companies and not enough emphasis 
on getting the maximum returns to the 
state. 

This pay-as-you-go program is 
within easy reach of the legislature 
and the people of California. Appli- 
cation of these funds to immediate 
construction will break the log jam 
of water development that we are 
facing in California. Every effort to 
date to get the state started on a con- 
struction program has been blocked 
by sectional battles over water rights. 


Present Disputes 


These water rights questions are not 
concerned with the right of the state 
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to these surplus waters, but center 
principally around the counties of 
origin. These counties look with fear 
on the wasteland in Mono and Inyo 
counties and justifiably ask some pro- 
tection. Their modest needs will be 
met only by a state construction pro- 
gram. The mountain counties need 
water projects just as much as we in 
the deficient areas. Expenditures of 
a few million dollars to build those 
water projects in the mountain coun- 
ties will be a complete answer to their 
demands. As far as the rest of the 
state is concerned, every engineer I 
have heard on the subject states there 
is ample water in California to meet 
our foreseeable needs all over the state. 
If we build our water projects, we are 
sure there will be ample water to meet 
the needs. On the other hand, if we 
tie our hands with constitutional allo- 
cations of water rights to some areas 
in excess of reasonable use, we are 
going to be in serious trouble. 

The whole controversy over the 
counties-of-origin law is based on a 
theory of scarcity, of water shortage, 
that does not exist. The emphasis, in 
a state with the greatest water need 
and the greatest amount of water going 
to waste, is presently on the skilled 
water rights attorney. Such men have 
their place, but not in the front rank. 
This battle should be settled, not in 
court, but on the business end of a 
power shovel. What we need is a 
straight utility concept in water rights 
under the state water plan. It is pos- 
sible and feasible, according to all the 
experts. 

In summary, I urge that we build 
the California Water Plan as rapidly 
as possible on a pay-as-you-go basis, 
earmarking Long Beach and tidelands 
oil revenues for that purpose plus 
some general fund revenues, that 
water prices be set at slightly above 
the cost of operation and maintenance, 
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that we encourage local and federal 
participation, and that only in this way 


Effective flood control cannot and 
does not start when the storm occurs. 
_ Flood control requires advance plan- 
ning by water works men and their 
communities as well as by the state 
and federal flood control agencies. Of 
equal importance is the need for ad- 
vance planning of development of 
water supply requirements in conjunc- 
tion with flood control. 

Those of us interested in water 
know that it is our most precious re- 
source. The water works profession 
is a practical, farsighted group dedi- 
cated to the purpose of providing 
water in adequate quality and quantity 
to an ever expanding population. 

The Corps of Engineers is dedicated 
to similar aims. By law, Congress 
has directed that the federal govern- 
ment should undertake flood improve- 
ments or participate in them if such 
projects are economically justified; 
that is, if the annual benefits exceed 
the annual cost. Implementation of 
the law requires that when a flood 
control study is undertaken, that study 
will include full development of all 
water resources engineeringly feasible 
and economically justified. The Corps 
of Engineers, therefore, becomes im- 
mediately interested and active in the 
conservation and proper utilization of 
water for domestic supply, irrigation, 
fish and wild life preservation, recre- 
ation, and all other uses. 

California is not alone in the water 
problems it faces. The nation’s water 
supply problem is a most serious one. 


Flood Control Problems—William F. Cassidy 


A paper presented by Brigadier General William F. Cassidy, Div. 
Engr., South Pacific Div., Corps of Engineers, US Army. 
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will we solve the water rights question 


in California. ae 


The nationwide demand for water is 
constantly growing. In fact, the de- 
mand has reached such proportions 
that the most critical single water re- 
source problem facing the nation is 
that of providing an assured adequate 
supply of water for future domestic 
and industrial needs. The Corps of 
Engineers recognizes the seriousness 
of the problem, and hopes that with 
the help of those in water works, every- 
thing possible to improve the water 
supply whenever a flood control prob- 
lem is under study, will be done. 

It seems very certain to me that, as 
the search for and development of our 
limited water resources intensifies be- 
cause of an almost explosive demand, 
all agencies concerned must cooperate 
and work together for the attainment 
of our common goals. Most of the 
easy projects have been built. Those 
left are large, complex and expensive. 
They involve optimum development of 
water resources for many purposes. 
Thus, it is necessary that the agencies 
of the federal government, the state, 
local governments, irrigation interests, 
and the water works people work 
together. 

With these thoughts in mind, a brief 
sketch of the historical background of 
the Corps of Engineers in water re- 
sources development may be of signifi- 
cant interest. 


Historical Background 


The Corps of Engineers’ history 
dates back to Jun. 16, 1775. It was 
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President Jefferson, however, who 
first established the policy of assigning 
to the Army Engineers various peace- 
time duties of a civil as well as mili- 
tary nature. He sent them into the 
western frontiers to survey and report 
on requirements for roads, canals, 
bridges, and other civil works. 

In the ensuing years, the cumulative 
results of specific authorizations by 
Congress brought about the present 
civil works program, under jurisdic- 
tion of the Secretary of the Army and 
supervision of the Chief of Engineers. 
Flood control as a federal policy came 
into being with the general flood con- 
trol act of 1936. The overall program 
includes improvements for navigation, 
flood control, and related water re- 
sources development. It also involves 
shore protection works which are 
studied and considered by the Beach 
Erosion Board. In addition to my 
duties as division engineer, I am a 
member of that board. 

The program is administered by the 
Corps of Engineers by means of a 
highly decentralized organization which 
has been developed over the years. In 
geographical scope, this organization 
covers the continental United States 
and its overseas territories and posses- 
sions. The continental United States 
is divided into eleven divisions and 
each division is normally divided into 
several districts. The districts of the 
South Pacific Division, which I head, 
are at Sacramento, San Francisco and 
Los Angeles. The area covered is 
roughly the states of California, Ne- 
vada, Utah, and Arizona. 

Every civil works project proposed 
for planning and construction under 
federal policy must be initiated by local 
interests. The Corps of Engineers 
does not initiate any project. Projects 
so initiated by local interests are au- 
thorized by Congress under a proce- 
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dure developed over more than a cen- 
tury. It consists essentially of three 
major steps: 

1. Congressional authorization of 
specific investigations and reports 

2. Congressional authorization of 
specific projects and plans of im- 
provement 

3. Congressional appropriations for 
construction. 

The detailed process is a very demo- 
cratic one; it begins at the “grass- 
roots” in local communities. Through- 
out its course, the process is closely 
tied to the needs and desires of local 
people. Between the local request for 
a study and the finally completed job 
there are 25 steps. I will not take 
time to detail these steps. However, 
before starting his studies and usually 
after completing them, the responsible 
district engineer holds public hearings 
to find out what the people want; 
whether his solution is satisfactory to 
them; and if they will give assurances 
that they will provide, at their ex- 
pense, the local cooperation required 
by law. The report is reviewed in 
turn by the division engineer, the 
board of engineers for rivers and har- 
bors, the governor of the state, other 
interested federal agencies, the chief 
of engineers, and the US Bureau of 
the Budget. When it has successfully 
run this course, it is presented to Con- 
gress for project authorization. 

After authorization of the project 
and appropriation of funds by Con- 
gress, the district engineer prepares a 
definite project report. After this has 
been reviewed and approved by the 
division engineer and the chief of engi- 
neers, contract plans and specifications 
are prepared, competitive bids taken, 
award to the successful contractor 
made, and the job is constructed. 

The extent to which local interests 
should contribute to federal flood con- 
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trol work, the manner in which inves- 
tigations are carried out and reported 
to Congress after complete coordina- 
tion among affected states and agen- 
cies, and the consideration of compre- 
hensive development of water re- 
sources in conjunction with flood con- 
trol are all matters which are gov- 
erned by law. 


National Program 


It has long been recognized that 
flood control is merely one of the pur- 
poses for which our water resources 
should be developed. The national 
flood control program, excluding for 
the moment the multipurpose improve- 
ments, involves over 760 projects with 
a total estimated cost of 6.3 billion 
dollars. Of this amount, 2.6 billion 
dollars has been appropriated by Con- 
gress, leaving a total of 3.7 billion dol- 
lars for completion. If the 40 multi- 
purpose projects which also serve 
flood control are added, the estimated 
cost of the total program becomes 9.5 
billion dollars, of which a total of 4 
billion dollars has been appropriated 
through fiscal year 1956. 

The accomplishments of the flood 
control program have more than justi- 
fied its cost. The projects in full or 
partial operation are preventing flood 
damages of one-half billion dollars a 
year, and, in addition, are producing 
related benefits of one-quarter billion 
dollars a year. This total annual bene- 
fit is being achieved at a cost slightly 
more than $200,000,000 a year. The 
flood control program is paying off at 
the rate of more than $3 for each $1 
invested. This does not take into ac- 
count the values which cannot be 
measured in monetary terms, such as 
the saving of life, and economic secur- 
ity of hundreds of communities and 
farming areas. 


WILLIAM F. CASSIDY 


pues Jour. AWWA 

The Corps of Engineers recognizes 
that much is still to be done in the 
field of flood damage prevention. The 
potential flood losses in the US in the 
main river valleys and the major tribu- 
taries would amount to $900,000,000 
a year if there were no flood control 
works. The reduction of $500,000,000 
a year being achieved by flood control 
works now in operation still leave a 
balance of $400,000,000 of annual aver- 
age loss and provides some measure of 
the work that still lies ahead of us. 
Constant need exists for review and 
re-analysis of the program and for au- 
thorization of modifications and addi- 
tions, not only because of the occur- 
rence of major floods which may re- 
quire changes in a river basin plan, 
but also to keep pace with technologi- 
cal and economic changes which may 
have occurred after the approval of 
individual projects or basin plans. 
The flood control program, like our 
country, is dynamic, growing, and 
changing. To accomplish the program 
requires an accumulation of more 
knowledge of the behavior of streams 
and floods, and the engineering tools 
to control them. 


California Program 


The presently authorized flood con- 
trol program in California comprises 
41 projects, ranging in size and scope 
from small local protection works to 
very large basin projects such as the 
Los Angeles County Drainage Area 
project and the Sacramento River 
Flood Control project, as well as sev- 
eral large multipurpose reservoirs. 
The presently estimated total federal 
cost of the 41 projects is $860,000,000 
for which Congress has appropriated 
about $448,000,000. Of these proj- 
ects, sixteen are completed and in op- 
eration; 21 are under construction 
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and planning, and several of these are 
under partial operation; four have not 
yet been started. 

Time does not permit an enumera- 
tion of all of these works, so that I 
shall only give a brief sketch of some 
of the most noteworthy of these 
projects. 

In San Diego, the city and the Corps 
of Engineers have built a flood con- 
trol, navigation, and public recreation 
project. The Corps of Engineers built 
the flood channel for the San Diego 
River and the navigation entrance and 
mooring area to Mission Bay. San 
Diego is doing the rest. When fin- 
ished, it will be one of the finest aquatic 
parks in the country. 

The Los Angeles County Drainage 
Area Project covering the Los Angeles 
and San Gabriel River and Rio Hondo 
basins is one of the largest urban pro- 
tection projects in the country. The 
federal share of costs is estimated at 
$338,000,000, of which Congress has 
appropriated about $163,000,000. It 
is about 40 per cent complete, and the 
completed portions are being operated 
for flood control now. The plan pro- 
vides for five large flood control dams, 
33 debris basins, 105 miles of concrete- 
lined channel, 181 miles of tributary 
channels and many _ supplementary 
structures. 

In the Central Valley there is the 
Sacramento River Flood Control Proj- 
ect, Folsom Dam and Reservoir, Pine 
Flat Dam and Reservoir, and Isabella 
Dam and Reservoir. On the Russian 
River, near Ukiah, is Coyote Dam and 
Reservoir, now under construction. 
This is the first multipurpose reser- 
voir in the north coast area of Cali- 
fornia, and the first unit in the com- 
prehensive plan for development of 
Russian River. 
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Flood Control Accomplishments 


You no doubt have vivid recollec- 
tions of the devastating storms and 
floods which struck northern California 
and the Los Angeles area in Decem- 
ber 1955 and January 1956. These 
were the most widespread and destruc- 
tive of any floods in the recorded his- 
tory of Northern California since the 
legendary floods of 1862 and 1867. 
The dollar value of damages suffered 
along the north coast, the Central Val- 
ley, western Nevada and in Los An- 
geles County from these floods totals 
$180,000,000. That figure is startling 
but does not convey the grim realities. 
Sixty people were drowned and others 
died as a result of exposure. Sixty or 
more communities from villages to 
large cities were hard hit, four were 
destroyed. Over a million acres of 
agricultural land were flooded and 
some 12,100 head of livestock were 
drowned. 

The constructed flood control proj- 
ects previously discussed, together 
with the Shasta and Friant Reservoirs 
of the Bureau of Reclamation pre- 
vented damages during these floods of 
$218,000,000. Of this huge value 
saved, the Los Angeles County Drain- 
age Area Project accounted for $55,- 
000,000 and the Sacramento River 
Flood Control Project for $105,- 
000,000. This is a handsome dividend 
on the flood control investment. 
Many of the projects saved consider- 
ably more than they cost in this one 
flood. 

Nine authorized reservoir projects 
not yet constructed would have pre- 
vented damages estimated at $71,- 
000,000, had they been in operation in 
December 1955. This list includes 
the great Oroville Dam and Reservoir 
on the Feather River authorized by 
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the state of California for construction 
by the state. That structure alone 
would have saved Yuba City and pre- 
vented damages of $50,000,000. 

Authorized levee and channel im- 
provement projects would have pre- 
vented an additional $10,000,000 in 
damages had they been completed in 
December 1955. 

Summarizing the foregoing esti- 
mates, we found the constructed flood 
control works prevented damages of 
$218,000,000, and the authorized proj- 
ects not yet constructed would have 
prevented, had they been built, an 
additional $81,000,000. The total is 
$299,000,000 in flood damages pre- 
vented or preventable in this one se- 
ries of floods. This gives an emphatic 
yes answer to the question “Does 
flood control pay?” 

An analysis of the flood damage 
reports of the December—January 
floods also brings out very clearly that 
the flood control job still has a long 
way to go in California before all cities 
and areas have been provided the pro- 
tection they should and_ ultimately 
must have. Deducting the preventable 
damage from all authorized, recom- 
mended, and proposed projects from 
the damage actually suffered leaves a 
balance of some $92,000,000 for which 
no alleviation has as yet been pro- 
posed. Of this, it is estimated that 
10-15 per cent would not be prevent- 
able. We still have left some $78,- 
000,000 of preventable damages. To 
the alleviation of this problem, our fu- 
ture attention must be directed. 

A very substantial part of the un- 
solved flood problems lie in the north 
coastal areas. However, trouble spots 
remain along the central coast, in the 
San Francisco Bay Area, in the Cen- 
tral Valley and in western Nevada. 
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Investigations and Reports 


As previously described, the first re- 
quirement toward attaining authoriza- 
tion of a flood control project is the 
preparation and submission to Con- 
gress of an authorized survey report 
on the problem, with favorable recom- 
mendation. Congress has previously 
authorized surveys for flood control 
and water conservation on most of the 
river and stream basins in California 
on which flood problems still exist. 
Since the outbreak of the Korean war, 
funds for these studies have been 
meagre. More generous funding of 
these studies was appropriated in fiscal 
year 1957, and it appears probable 
that an accelerated rate of progress 
will be made in the years immediately 
ahead. 

At this time, some 46 flood control 
survey and review reports have been 
authorized in California. Of these, 
about 20 are being actively prosecuted 
by our district staffs. It is expected 
that these studies will result in favor- 
able recommendations on a number of 
streams where flood control works can 
be economically justified. 

From the statistics I have given, 
it is obvious that a flood control pro- 
gram does pay dividends; that a seri- 
ous flood control problem still exists ; 
and that though a partial solution is 
being planned, additional planning re- 
mains to be done. 

It is in the planning for solution to 
flood control problems where those of 
you who are interested in municipal 
and industrial water supply can play an 
important role. To illustrate, I refer 
again to Coyote Dam and Reservoir 


near Ukiah. 
Cooperative Development 


Flood control is the primary p 
pose of this multipurpose structut 
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However, studies indicated that con- 
servation of water for municipal and 
industrial water supply and also for 
irrigation and other related purposes 
would be feasible under a comprehen- 
sive plan of development. 

The costs of water resources proj- 
ects under the jurisdiction of the chief 
of engineers are shared between fed- 
eral and nonfederal interests. Where 
storage for municipal and industrial 
water supply is made available by 
multipurpose projects, water users are 
required to pay the cost allocated to 
such storage. The Appropriations 
Act for fiscal year 1938 authorizes the 
addition of water supply storage, pro- 
viding that water users pay for the 
extra or incremental cost of adding it. 
Under the Rivers and Harbors Act of 
1944, the Secretary of the Army is 
authorized to dispose of “surplus” 
water for domestic and industrial uses 
at such prices and terms as he may 
deem reasonable. 

In the case of Coyote Dam, local in- 
terests took up the challenge and re- 
quested that water conservation fea- 
tures be incorporated in the plans. 
After thoroughly debating the pros 
and cons, a bond issue of nearly $6,- 
000,000 was voted to cover the cost of 
including water supply storage. Fur- 
ther evidence of their farsightedness 
and faith in the ultimate development 
of their area was demonstrated when 
they voted another bond issue of ap- 
proximately $8,000,000 for the cost of 
transmission lines necessary to get the 
water from Coyote Reservoir to their 
desired points of distribution. I point 


CALIFORNIA WATER PLAN—FLOOD CONTROL 131 


to this enterprising community because 
it is an example of what can be accom- 
plished under a comprehensive water 
plan. 

The natural runoff in a large por- 
tion of our state is still an almost un- 
touched resource. From year to year, 
as a result of population increases, 
our virile economy, and as technologi- 
cal analysis predicts the acceleration 
of water consumption and control, the 
planned development of this resource 
will require expanding. California has 
taken a major step in planning devel- 
opment of its water resources as ele- 
ments of a unified, comprehensive pro- 
gram. It is a step which, I believe, 
will be followed by other states when 
they too recognize that water resources 
needs are not separate and divisible. 
The control of surface water for pre- 
venting floods and conserving it for 
domestic, industrial, irrigation and 
other needs, including pollution abate- 
ment, navigation, and the generation 
of power, is one indivisible problem 
and must be so approached. All agen- 
cies must work toward fitting the solu- 
tion to their water resource develop- 
ment problems into the overall Cali- 
fornia Water Plan. 

I wish to emphasize that the Corps 
of Engineers intends to coordinate and 
integrate all plans that may be recom- 
mended for authorization in this field 
with the State Department of Water 
Resources and the California Water 
Plan. Only in this way can our ef- 
forts be made to serve Californians in 


the most effective manner. j 
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_A paper presented by Clyde H. Spencer, Regional Director, US Bu- 


reau of Reclamation, Sacramento, Calif. 


Federal Service and the Plan—Clyde H. Spencer 


For over 50 years the Bureau of 
Reclamation has been assisting in the 
development of water resources of 
California. Works so far constructed 
by the bureau within this state rep- 
resent an investment of over $800,- 
000,000. Construction started on the 
first federal reclamation projects in 
California—at Orland in the Sacra- 
mento Valley and at Yuma on the 
Colorado River—shortly after the pas- 
sage of the Reclamation Act in 1902. 
Soon thereafter work was begun on 
the Klamath Project to serve an area 
in Northern California and Southern 
Oregon. In succeeding years, Hoover 
and Parker dams were built to pro- 
vide sources of water and power for 
Southern California, and flood control 
for the Imperial Valley. Also to serve 
Imperial Valley the All-American 
Canal was constructed. 

The initial units of the Central Val- 
ley Project, Shasta and Friant dams, 
Delta-Mendota, Friant-Kern, Madera 
and Contra Costa canals and related 
features including power facilities have 
been completed and are in operation. 
Folsom Dam and power plant also are 
operating as important additions to 
the Central Valley Project. 

The Cachuma Project in Santa Bar- 
bara County is essentially completed 
and has been placed in operation. 

Now under construction are the 
Sacramento Canals and the Trinity 
River Division—both additions to the 
Central Valley Project—and the So- 
lano Project, southwest of Sacra- 
mento. We are also constructing the 
Ventura River and Santa Maria Proj- 
ects in Ventura and Santa Barbara 
Counties. 


Today large areas of land in the 
Imperial and Coachella valleys, the 
southern coast, the Central Valley, 
and in Modoc County are irrigated 
through projects constructed under fed- 
eral reclamation laws. Some 7,000,000 
acres of land in the west are irrigated 
through works of the Bureau of Rec- 
lamation. An important part of Cali- 
fornia hydroelectric power comes from 
Shasta, Keswick, Folsom and Hoover 
power plants. A substantial degree of 
flood protection, municipal and indus- 
trial water, recreation, navigation, 
fishery, and other purposes also are 
being served. 

Although the Bureau of Reclama- 
tion’s contribution to water develop- 
ment in California has been large, 
other agencies in the aggregate have 
done even more to make California 
the progressive state it is in this field. 
Outstanding examples of local devel- 
opments include those constructed by 
the city of San Francisco, East Bay 
Municipal Utility District, Modesto 
and Turlock Irrigation districts, or- 
ganizations along Kings and Kern 
Rivers, the city of Los Angeles, and 
the Metropolitan Water District of 
Southern California. 

The contribution of the Bureau of 
Reclamation during the past 50 years 
has been mentioned only as an indica- 
tion of the extent of interest already 
clearly expressed by the federal gov- 
ernment—through that agency alone— 
in California water developments. 


Bureau Aims 


Constructed water development proj- 
ects operated to achieve their designed 
purposes is the goal toward which all 
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of the bureau’s activities are dedicated. 
The Bureau of Reclamation since its 
inception has been and remains pri- 
marily a conservation agency. Careful 
and detailed planning is a prerequisite 
to any construction, and the bureau 
has been active throughout the state 
in this field since 1902. This planning 
is directed toward getting immediately 
needed projects under construction. 
Assurance needs to be provided, of 
course, that these projects fit as neces- 
sary into a long range plan or that 
they will have served their purpose 
fully and can be retired when longer 
range needs require satisfaction. The 
Bureau of Reclamation is a conserva- 
tion agency in the fullest sense of the 
word. It cannot endorse a proposal 
which provides for partial develop- 
ment at the expense of foreclosing full 
economical development. The ulti- 
mate cost of any partial development 
of that nature is borne largely by the 
state itself in terms of lost economic 
opportunity. The Bureau of Recla- 
mation is proud of its construction 
record, which forcefully shows what 
can be done when local interests are 
in agreement and are willing to meet 
conditions established for federal par- 
ticipation in projects. 

Most Californians are familiar with 
the principal provisions of reclamation 
law and policy. In brief, these provi- 
sions embody the antispeculation con- 
siderations (including the so-called 
acreage limitation), the requirement 
for repayment of reimbursable charges 
(including the desirability of obtaining 
repayment contracts prior to initiation 
of construction), and the necessity for 
full economic justification of the pro- 
posed projects. 

During the 1920’s and the early 
1930’s, California performed perhaps 
the most comprehensive job of overall 
water resources planning which had 
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been undertaken anywhere in the US 
at the time. The result of this plan- 
ning was presented as Bul. No. 25 
(1). One of the most important por- 
tions of that plan—the works initially 
proposed for construction within the 
Central Valley—subsequently were 
built as the Central Valley Project. 
Other units were proposed for future 
development and some of these, as 
previously indicated, also have been 
constructed by the bureau. This con- 
struction by the Bureau of Reclama- 
tion of certain units included in the 
State Water Plan, as proposed to the 
legislature approximately 25 years ago, 
was made possible because the people 
of California and their representatives 
desired that the federal government 
perform that service. 


Current Activities 


Over the past 8 years the state gov- 
ernment of California again has been 
most active in water resources investi- 
gations. A proposed new California 
Water Plan now has been presented in 
preliminary report form. This plan 
embraces all sections of the state and 
includes existing water resource devel- 
opment works. Essentially, this plan 
is proposed as a guide with respect to 
major developments which will be re- 
quired to meet the water needs, and 
not as an all-inclusive definite set of 
project proposals. Existing works 
such as Central Valley Project and 
other features are included in the plan, 
and they will 1<-juire carefully coordi- 
nated operating considerations in rela- 
tion to additional facilities. 

The Feather River Project now is 
proposed as the initial unit of the Cali- 
fornia Water Plan. This project, au- 
thorized by the legislature, is esti- 
mated to cost about 1.5 billion dollars 
and is now under more detailed study 
looking toward initiation of construc- 
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tion. The Feather River Project in- 
cludes the prospective San Luis Reser- 
voir which the bureau has been inves- 
tigating extensively for several years 
as an addition to the Central Valley 
Project. It is understandable that the 
Central Valley Project and the pro- 
posed Feather River Project are re- 
lated to each other. Coordination of 
the uses of all available water supplies 
within the state are essential for maxi- 
mum future benefits. In this regard, 
state and Bureau of Reclamation rep- 
resentatives now are engaged in co- 
operative studies to determine the 
most effective method of developing 
this reservoir so that it may provide 
optimum water conservation service. 
We hope that these efforts will be 
fully satisfactory. 

The Bureau of  Reclamation’s 
proper role in water resource devel- 
opment in California is to carry out 
whatever a united California popula- 
tion wants within the framework of 
existing Reclamation laws. Yet how 
united can Californians be on a subject 
so complex and so vital as water de- 
velopment? This question is yet to 
be answered in the results of current 
discussions of Bul. No. 3 (2). The 
Bureau of Reclamation will not take 
part in future development, and would 
not be permitted to take part even if 
it wished, if proposals advanced by 
one group in the state produced great 
opposition from others. 


Trouble Spots 


Two aspects of the current Cali- 
fornia scene, other than those already 
mentioned, are important in apprais- 
ing the bureau’s role in water develop- 
ment. In water laws and their admin- 
istration, the reclamation act of 1902 
has, for over 50 years, governed our 
operations. That act requires that we 
follow state water law. This has been 
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done and will continue to be done. 
As the state laws change, the Bureau 
of Reclamation will follow. There is 
great need, however, for the state itself 
to act in straightening out its water 
law and the administration of that 
law. After 34 years of continuous 
water development work in other 
western states, I have found my 34 
years here to be too short to under- 
stand the administration of water 
rights in California. About the best 
view I have as of now is that a water 
right claim is a ticket of admission to 
a lawsuit. I hope the new Water 
Rights Board will be able to change 
this picture. 

The second aspect of the current 
scene which concerns the bureau is 
the work on Bul. No. 3. An immense 
job has been done, and knowledge of 
the state’s water supplies and needs 
has been greatly enhanced by the 
work underlying that bulletin. I be- 
lieve it would be better to drop the 
whole idea of a California Water Plan 
now than to allow it to form a strait 
jacket on future development. I need 
only remind you that the State Water 
Plan of 1930—marvelous as it was 
when printed—may have been out of 
date in many respects by the end of 
1931. It most certainly was out of 
date by the end of 1934. In that case, 
climate caught up with the planners— 
and the structures which would have 
done a given job through recurrence 
of water years prior to 1931, just 
could not have done that job through 
1934. The California Water Plan of 
1957 may be a more comprehensive 
job, but it too will begin going out of 
date as soon as it is published. I hope 
it will be kept current—and that no 
engineer of the 1970's or 1980's has 
his proposals of that day judged by 
the studies and conclusions of the 
1950’s. Population changes, water 
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needs, water supplies, new techniques 
and, above all, change in economic 
conditions and political attitudes will 
make changes mandatory. We in the 
bureau will work within the frame- 
work of the California Water Plan 
just as all other water agencies will 
work. When the plans and ideas it 
carries fit the case in hand we will 
adopt them. When these plans and 
ideas will not fit, we will recommend 
changes in them. I am sure everyone 
else will do the same. 

The reclamation program belongs to 
the people of the western states and 
the federal government is participating 
because of the clear national benefits 
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4 
which accrue from it. In reality it is 
not the program of either the Bureau 
of Reclamation nor the Department of 
the Interior. These agencies of gov- 
ernment are merely the hired hands 
in carrying out the wishes of you—the 
people of California—and the other 
sixteen western states as they are ex- 
pressed through the Congress. 
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1. Report to the Legislature of 1931 on the 
State Water Plan. Bul. No. 25. Div. 
of Water Resources, Sacramento, Calif. 
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2. Bul. No. 3. Dept. of Water Resources, 
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Three things occurred during the 
1955 general session of the legislature 
which are still under discussion today : 
First, the attorney general issued an 
opinion upholding the constitutionality 
of two statutes which relate to the so- 
called “counties-of-origin problem.” 
Second, the Division of Water Re- 
sources published its report and plans 
for the Feather River Project. Third, 
numerous bills were introduced to 
modify or repeal the present laws 
which reserve water to those parts of 
the state in which our surplus water 
originates. Representatives of South- 
ern California have consistently taken 
the position that some modification of 
the present statutes must occur before 
they can, in good conscience, support 
actual construction of the Feather 
River Project. 

Interim committees of the legisla- 
ture are studying this question, as are 
at least two other groups of informed 


people. Over a year ago the attorney 
general sought and obtained the as- 
sistance of a group of some eighteen 
outstanding water lawyers of the state 
in analyzing the problem and its solu- 
tion. At about the same time the 
State Chamber of Commerce appointed 
a subcommittee for the same purpose. 
Both of these committees are hopeful 
of filing their reports and recommenda- 
tions in the very near future. As I 
have the honor of being a member of 
both of these committees it should be 
noted the opinions expressed in this 
article have not been authorized or 
approved by either committee. The 
views which I am about to express are 
simply my own as the representative 
and assistant of the attorney general. 


History 

The situation with which we are 
confronted today can best be under- 
stood in its historical background. 
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The county-of-origin problem arose 
more than 30 years ago at a time when 
the bottom lands in the valley of the 
Sacramento River were developing at 
a very rapid pace. The law concern- 
ing appropriative water rights is 
founded on the principle that “first in 
time is first in right.” In the Sacra- 
mento Valley during the 1920’s, many 
appropriations were made for irriga- 
tion purposes and to serve the munici- 
pal requirements of the valley towns 
and cities. In the meanwhile, at ele- 
vations above 1,500—2,000 ft, the bene- 
ficial use of water was increasing much 
more slowly than down in the valley 
floor. The vesting of downstream 
rights became a matter of great con- 
cern to the mountain counties from 
which flowed the water thus being ap- 
propriated. They demanded some 
reservation of water for their future 
needs. In a very real sense it was the 
same type of situation which at about 
the same time led to the formation of 
the Colerado River Compact. 

The legislature struggled with the 
problem for 6 years. In 1931 it 
enacted Sec. 10505 of the water code. 
This section provides that state-filed 
water cannot be assigned unless the 
county in which tke water originates 
has res-rved part of the water ear- 
marked or its ultimate development. 
This statute is today known as the 


County-of-Origin Law. 
oft 
County Limits 


Two things about this statute should 
be emphasized. The first is that the 
geographical area to be protected was 
deliberately defined along county lines. 
This was not the arbitrary political 
description of the area to be protected 
that it might seem at first glance. 
Bear in mind that the whole argument 
started between the mountain counties 
and the counties in the floor of the 


Sacramento River Basin. It related 
to each of the major tributaries of the 
Sacramento River and, particularly, to 
those on the eastern slope of the val- 
ley. What was wanted was some divi- 
sion between the upper reaches of 
these streams and the downstream 
areas on the same watercourse. It 
just so happens that county lines serve 
this purpose. 

For example, Plumas lies upstream 
from Butte County on the Feather 
River ; Sierra lies upstream from Yuba 
County on the Yuba River; El Dorado 
and Piacer lie above Sacramento 
County on the American River; Ama- 
dor and Calaveras lie above Sacra- 
mento and San Joaquin counties 
where the Consumnes and Mokelumne 
rivers are concerned; Calaveras and 
Tuolumne lie above Stanislaus County 
on the Stanislaus River; and Mariposa 
lies above Merced County on the 
Merced River. 

Even today, this designation of the 
county in which water originates as 
the area to be protected serves a con- 
tinuing purpose. Any new formula or 
modification of the present law must 
deal squarely with this problem. It is 
trite but true statement to say that if 
people in these areas do not obtain 
water from the very mountain valleys 
in which they live they will not get it 
from any other source. 


Water Rights 


One should also note that Sec. 
10505 deals only with the legal right 
to water naturally flowing in the 
stream bed. This follows from the 
fact that Sec. 10505 concerns itself 
solely with the terms upon which a 
state filing to appropriate water can 
be assigned. 

When the State Water Plan was 
still in the process of formulation in 
1927, the legislature directed that the 
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state should file applications to appro- 
priate any water which was deemed 
necessary for the purpose of the forth- 
coming State Water Plan. These 
state filings were intended primarily 
as a means of securing compliance by 
all persons with the State Water Plan. 
The very same act which first directed 
the making of such filings also con- 
tained what is now Sec. 10504. It 
provides for the assignment of a state 
filing upon the sole condition that the 
water is to be used in a manner con- 
sistent with the State Water Plan. 
The purpose which thus underlies state 
filings should be borne in mind. 
Within the past year, additional state 
filings covering some 30,000,000 
acre-ft of unappropriated water in the 
north and northwestern parts of the 
state have been made in anticipation 
of the new California Water Plan. As 
already mentioned, these state filings 
are nothing more than applications to 
appropriate water to which no vested 
right exists. They relate to the un- 
developed runoff which exists in the 
bed of a stream flowing in a state of 
nature, and it is through the medium 
of the control which the state has over 
the assignment of its own filings that 
the protection granted to counties of 
origin is made effective. 

There is much talk today about the 
reservation of water rights. Those 
who are not lawyers frequently miss 
the point of the distinction between a 
water right and a right to a water sup- 
ply. Any citizen who lives in a serv- 
ice area of a public utility engaged in 
the water delivery business has a right 
to be served with water and to con- 
tinue receiving that service. This, 
however, is not a water right as that 
term is known to the law. As you 
doubtless know, water rights may be 
of several kinds. They may be ri- 
parian, appropriative, overlying, or 
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prescriptive. However, they all have 
one thing in common. They assume 
that the forces of nature have made 
water available at a place where and 
at a time when the person can capture 
it and put it to use. That is to say, 
there is no human agency standing 
between the water user and the forces 
of nature which make the water avail- 
able to him. The situation of the 
owner of a water right is entirely dif- 
ferent from that of a water user who 
receives his water, not directly from 
mother nature, but from a man-made 
distribution system involving storage 
reservoirs, pumping stations, canals, 
aqueducts, pipelines, and all the other 
physical works which contribute to 
such a delivery of water. 

In summary, Sec. 10505 has the 
effect of reserving a water right—that 
is, a legal right to the use of undevel- 
oped water flowing naturally in a 
stream bed—to the county in which 
that water originated in the form of 
precipitation falling upon the land. It 
has nothing to do with the delivery of 
water from a water storage project. 
It concerns primarily the respective 
rights to the use of water as between 
upstream users in a mountain county 
and other users who are located down- 
stream from that county in the same 
watershed. Its practical application is 
chiefly a matter of concern within the 
various watersheds of Northern Cali- 
fornia. This is the first aspect of the 
overall problem. 


Central Valley Project 


Two years after Sec. 10505 was 
adopted, the legislature passed the 
Central Valley Project Act of 1933. 
At that time it was expected that the 
state would build and operate the Cen- 
tral Valley Project. As you all know, 
the project was intended to deliver 
surplus waters from the watershed of 
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Sacramento River to the  water- 


deficient lands of the San Joaquin Val- 
ley. When it became known that there 
was enough water for both and that 
the design of the project contemplated 
only the exporting of surplus water, 
there was little difficulty in agreeing 
upon the terms of what is now Sec. 
11460 of the water code. This is 
known as the Watershed Protection 
Act. It provides in simple language 
that in the operation of the Central 
Valley Project nothing shall be done 
that would deprive the watershed of 
origin of any water ultimately needed 
for local use therein. 

Two sharp distinctions between this 
law and Sec. 10505 are immediately 
evident. 

The first is that Sec. 11460 deals 
with the distribution of project water. 
Project water is that which is avail- 
able only because of the existence and 
operation of the physical structures 
which comprise this man-made project. 

The second point of difference is in 
the description of the geographical 
area for whose benefit water is re- 
served. For purposes of the Central 
Valley Project the potential conflict of 
interest lay between the watershed of 
the Sacramento River in its entirety 
and the service areas to the southward 
in the watershed of the San Joaquin 
River. Geographically, the question 
was that simple. Hence, it is not sur- 
prising to find the reservation being 
made in terms of the watershed of 
origin. 

There has been considerable discus- 
sion about the two statutes making 
reservation in terms of different types 
of areas; one dealing in terms of coun- 
ties, which may include several water- 
sheds; the other dealing in terms of 
watersheds which may traverse several 
counties. The distinction was inten- 
tional. Each relates to a separate 
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phase of the problem, both of which 
remain with us today. 

Proposals to change or modify 
these laws concern, for the most part, 
the Watershed Protection Act. The 
reason is that the Feather River 
Project has been defined by the legis- 
lature as a unit of the Central Valley 
Project. This has the effect of mak- 
ing the Feather River Project subject 
to the provisions of the Watershed 
Protection Act. 

The dissatisfaction with the Water- 
shed Protection Act from the view- 
point of the water-deficient areas 
south of the Sacramento Delta can be 
stated very simply. They correctly 
feel that the effect of the Watershed 
Protection Act is to make project 
water delivered by the Feather River 
Project subject to recapture by the 
watershed of origin at any time in the 
future that it becomes needed. It is 
not sound business, they say, for the 
state to invest billions in a 500-mile 
distribution system which may some 
day be dried up as the result of the 
water being recaptured for use in the 
watershed of origin. The further in- 
vestment of additional billions of both 
private and public funds to develop 
communities to be served by water 
from this project are not justifiable 
unless there is firm assurance that 
water is to be supplied to them on a 
permanent and continuous basis. I 
think that this is an entirely reasonable 
objection to the literal meaning of the 
present law. The most encouraging 
thing about the county-of-origin prob- 
lem is that the objectives and desires 
of people in all parts of the state are 
not only reasonable, but they can be 
achieved. 


State Planning 


Today we are on the threshold of 
a new era in our water development. 
Heretofore water development has 
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been mostly local and, where large 
projects beyond the capability of a 
single local agency have been built, 
they have been on a regional or sec- 
tional basis. Illustrative of this are 
the Colorado River Development and 
the Central Valley Project, both 
financed by the federal government. 

With our remarkable growth in 
population of the past 20 years—which 
is continuing—we are now compelled 
for the first time to embark upon the 
planning of project construction on a 
truly statewide basis. The Feather 
River Project alone will touch upon 
half the counties of the state and cover 
two-thirds of its length from north to 
south. It will export out of the Cen- 
tral Valley Basin almost 2,000,000 
acre-ft of water which originates in 
that basin and will eventually be 
needed for use within it. Some day 
this water will have to be replaced 
with water originating in the North 
Coastal Basin, which has the greatest 
undeveloped surplus of the entire state. 

In looking to the future, three facts 
seem to me to be controlling of our 
decisions. 

The first is that we have enough 
water within California for our ulti- 
mate needs in supporting a population 
of 40,000,000 people and irrigating 
more than twice the presently devel- 
oped acreage. Our only problem is 
one of distribution, and the engineers 
tell us that, given the time and the 
money, this can be solved. 

The second thing to be noted is 
that the stream flow in Northern Cali- 
fornia is just as seasonal and as flashy 
as it is in the dry washes south of the 
Tehachapis. In Northern California 
80 per cent of the total annual runoff 
occurs in the 5 months between De- 
cember and May. The violence of 
these runoffs was tragically illustrated 
in 1955. This means that during the 
irrigation season from June through 
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October, Northern California streams 
produce less than 20 per cent of their 
total runoff. The significance of this 
fact is much better understood in the 
north than it is in Southern California. 

The third fact is that today the reser- 
vation of a water right as provided in 
Sec. 10505 is no longer sufficient to 
protect the interests of the north. 
When the County-of-Origin Law was 
passed, 25 years ago, there was still 
unappropriated water in Northern 
California streams during the summer 
months when it was needed. Pro- 
tected by a reservation made under 
Sec. 10505, a water user in the north 
could go to a nearby stream in June 
or July, when he needed water, and 
find it available for the taking. This 
is no longer true. With the passing 
of the years, population growth, and 
increased usage, there is no longer 
unappropriated water in the Sacra- 
mento River Valley at the time of 
year when it is needed. Consequently, 
for the first time in its history the 
northern part of the state is just as 
dependent upon the construction of 
water storage projects for its future 
needs as any part of the state. Dams 
to store the December floods until they 
are needed in July are required to 
serve water users within the areas of 
origin as well as in the water-deficient 
areas south of the delta. 

Let me illustrate the problem which 
confronts us in this way. Take, as 
an example, any watershed in North- 
ern California, whether it be the 
Feather, the American, the Eel, or the 
Trinity rivers. As far as providing 
for local needs within the watershed, 
development can occur in three ways: 

1. Dams can be built to conserve 
water and the water permanently ex- 
ported under contract to other parts 
of the state, leaving none of the devel- 
oped water for local use. This alter- 
native would be, of course, an unjust 
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absurdity which no seriously 
considers. 

2. Projects can be built and water 
exported to serve the present needs 
of outside areas with provision for its 
being recaptured for local use within 
the watershed of origin as and when 
it becomes needed in the future. This 
is, in effect, what is provided by pres- 
ent law. I have already referred to 
the inadequacy of this alternative. To 
me, it is just as wrong to deprive 
Kern County of project water once 
supplied, as it would be to deprive 
Plumas County of water needed for 
local use by exporting it to other parts 
of the state. 

3. The only remaining alternative 
now becomes evident. If the immedi- 
ate needs of outside areas are to be 
permanently served by exporting 
water, future needs within the water- 
shed of origin can only be met by the 
construction of additional water stor- 


age facilities when and as they are 
needed. The water is there, and only 
needs to be developed and conserved 
by storage dams to be available for 


beneficial use. However, it must be 
developed by project construction be- 
cause of the highly seasonal nature of 
the stream flow. 

Two other points may be noted, and 
the pattern of future developments will 
begin to emerge. 

1. As long as a water user south of 
the Sacramento Delta receives the qual- 
ity and quantity of water for which 
he contracts, it makes no difference to 
him whether that water originates in 
the watershed of the Feather, the 
American, the Eel, or the Trinity 
rivers. The converse is definitely not 
true. Residents of the Feather River 
watershed, for example, must find 
their source of supply within the val- 
ley in which they live, or do without. 

2. Further, water users south of the 
delta are not concerned with the rate 
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at which storage reservoirs are built 
in any particular watershed of origin. 
Since all surplus must necessarily move 
southward to and through the delta, it 
makes no difference in which water- 
shed it is stored until the time of its 
release. On the other hand, this ques- 
tion of the rate of development of 
stored water within his own watershed 
is the very crux of the problem which 
confronts every water user in North- 


Solving the Problem 


The foregoing considerations all 
play a part in formulating a solution to 
the so-called counties-of-origin prob- 
lem. The objective, as I see it, is two- 
fold: First, to devise a legally ade- 
quate form of assurance that the de- 
livery of water from any state-owned 
project will be permanent. This means 
that once a given quantity of water 
is delivered to water-deficient parts of 
the state it cannot thereafter be di- 
verted or recaptured for use in the 
area of origin. Second, this must be 
accomplished in a manner that will not 
deprive the areas of origin of any 
water which they may ultimately need 
for local use. 

There seems to be fairly general 
agreement that the first objective can 
be achieved in a simple, straight- 
forward manner. It involves the exe- 
cution by the state of a firm and bind- 
ing contract for the furnishing of 
water from _ state-owned projects. 
Many of these contracts will be for 
permanent service. Some of them will 
undoubtedly be for the future delivery 
of water; that is, deliveries which are 
to commence some time in the future. 
There may also be need to devise an 
option type of contract. 

Lawyers feel that an amendment to 
the state constitution is needed prop- 
erly to authorize such contracts and, 
more especially, to put them beyond 
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the reach of legislative modification 
after their execution. This is a tech- 
nical point of constitutional law. The 
provision in the constitution forbid- 
ding the state to impair the obligation 
of any contract, does not apply to con- 
tracts between the state iself and its 
political subdivisions. Yet most of 
the water contracts which the state 
will make will be with cities, counties, 
irrigation districts, and water districts 
of many types. These are all political 
subdivisions and public agencies over 
which the legislature has plenary 
powers. For this reason, I believe 
that a constitutional amendment will 
be needed. There should be the same 
stability and permanence to a contract 
right to water from a_ state-owned 
project that there is in our present 
law of water rights. 

The second objective (not depriving 
area of origin of any water it may 
ultimately need) seems to me to be 
equally attainable, although the de- 
tailed plan of solution is more com- 
plicated and, hence, more provocative. 

It seems obvious that if only sur- 
plus water is to be exported from the 
areas of origin, but what is exported 
is exported on a permanent basis and 
not subject to recapture, there must 
be some determination of the quantity 
of this surplus. This assumption has 
been the starting point of all of the 
present discussions. 

Unfortunately, none of us has a 
crystal ball in which to foresee the 
future. Consequently, any solution 
which involves a present determina- 
tion of ultimate future use within the 
areas of origin presents definite prob- 
lems. If you determine ultimate use 
now and permanently commit the sur- 
plus to export, in a practical sense you 
may have placed a limitation on the 
future use of water in the area of its 
origin. It would be shocking to sug- 
gest that, based upon present knowl- 
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edge, we should place a ceiling for 
all time on the quantity of water which 
may—as a matter of constitutional 
law—be used within Los Angeles 
County. Yet some such tentative deter- 
mination concerning an area of origin 
is needed, if we are to go forward with 
any program of water development 
under present day conditions. 

The key to this situation may be in 
the words “tentative determination,” 
as I have just used them. The pres- 
ent determination of ultimate local use 
is needed only for the purpose of plan- 
ning today’s project and to provide 
an intelligent basis for permanent ex- 
port contracts. However, this does 
not mean that it must also limit the 
future use of water within the area of 
origin. Certainly, it does not mean 
that such determinations made today 
should act as a limitation on the power 
and intention of the state to follow 
through with a program of financing 
and building projects which are be- 
yond the capabilities of local agencies, 
as they are shown to be economically 
feasible and sound in their engineering 
concept. 

Very frankly, and again expressing 
my own opinion, I think it unlikely 
that an acceptable solution to the 
county-of-origin problem can be found 
which does not involve a sustained 
program of water development, that 
is to say, project construction. On 
the other hand, if the state will as- 
sume responsibility for the financing 
or construction of sound projects 
which local agencies cannot build and 
which the federal government will not 
build, then the problem is reduced to 
one of mechanics. 

We are fortunate, indeed, where the 
topography of the state is concerned. 
The very mountains and rivers which 
create our problem also provide the 
key to its solution. As more and more 
storage reservoirs are built within the 
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various watersheds of the north, the 
exchange of developed water and the 
substitution of the surplus waters of 
one watershed for those of another be- 
comes entirely feasible. This is a mat- 
ter of engineering and the sound opera- 
tion of an overall water storage system 
comprising many different units or 
projects. We know the water is there 
and only needs development. The 
question is one of money, and assur- 
ance that, within the limits of financial 
feasibility, projects will be financed or 
built in such sequence and at such 
locations as to prevent any area of 
origin from being deprived of devel- 
oped water for which it is prepared to 
pay the necessary and fair charges. 

In what I have said there is a large 
element of give and take required of 
people throughout the entire state. 
North of the delta it should be recog- 
nized that the heyday of free water 
available from the run of the stream 
is a thing of the past. Water for the 
future must be developed and stored 
in projects. Projects cost money, no 
matter who builds them, and the de- 
livery of water necessarily must be 
paid for. It should also be recognized 
that water users once supplied with 
water must continue to receive it re- 
gardless of where they live or where 
the water is being used. 

South of the delta it should be rec- 
ognized that the Feather River Project 
involves the expenditure of a cold bil- 
lion dollars of state funds for the con- 
struction of project works from which 


The ten papers presented above 
clearly indicate that much progress has 
already been made in developing the 
California Water Plan. Many years 
of study and $8,000,000 spent in mak- 


ing surveys have crystallized the for- 
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the areas north of the delta can never 
benefit in any way, shape or form. 
They should recognize that the quan- 
tity of surplus water available for their 
use cannot be determined with cer- 
tainty and for all time. The areas of 
deficiency cannot foresee their own 
future needs and it is unfair for them 
to expect the areas of origin to do what 
they cannot do themselves. As I have 
said, once water is exported from the 
areas of origin, service must be perma- 
nent. However, in all fairness to the 
areas of origin, such permanent service 
is only possible if there is assurance 
that, as the need for water develops 
within the area of origin, feasible and 
sound projects will be built to take 
care of such needs. 

On this analysis I think it is clear 
that a detailed plan for the solution of 
the counties of origin problem involves 
nothing less than the outline of a firm 
and long-range program of state par- 
ticipation in project construction and 
financing. It also involves the em- 
bodiment of this outline to some de- 
gree in the constitution of the state. 
Here in California we have long used 
our state constitution for the purpose 
of establishing long-range policies 
which place certain definite obliga- 
tions upon the legislature to carry 
them into effect. I suggest that the 
needs of our great and growing state 
may well require that type of approach 
to insure adequate and equitable water 
development. 


mation of the Feather River Proje 
as the first unit of the California Water 
Plan. In spite of the favorable recep- 
tion, the thoroughness of study, and 
the completeness of the plans, the 
project cannot come into being with 
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out a great deal of legislation by the 
next session of the California legisla- 
ture. Legislation should include the 
necessary constitutional amendment, 
appropriation of funds, and authoriz- 
ing of a bond issue to provide the 
added funds required to complete the 
$1,600,000 Feather River Project. 
As an expression of California Sec- 
tion policy, the following resolution 
was adopted: 


Whereas the Legislature of the State 
of California, recognizing the shortages 
and unequal distribution of water supply 
of the state, in 1947 authorized studies to 
be made which have culminated in the 
California Water Plan, and 

Whereas the legislature in 1956 cre- 
ated the Department of Water Resources 
to coordinate water planning in the state 
and to carry out the California Plan, and 

Whereas the time required for plan- 
ning, construction and completion of the 
first major element of the plan may take 
15 to 25 years, and 

Whereas the need of certain elements 
of the plan is extremely urgent in some 
areas, and 

Whereas some projects will soon be 
moving from the planning stage to direct 
implementation by the legislature, and 

Whereas many elements of the plan 
will require complete cooperation of fed- 
eral, state, local, and private agencies, 
and 

Whereas a review of the State Water 
Plan with its many facets and complica- 
tions was presented to the California 
Section of the AWWA at its meeting in 
San Diego on Oct. 25, 1956, 

It is hereby agreed that the California 
Section of the AWWA, assembled in San 
Diego on Oct. 26, 1956, adopt the follow- 
ing policy to guide its members: 

1. The section endorses the principles 
and purposes of the State Water Plan in 
outlining the comprehensive development 
of the water resources of the state with 
the understanding that plans for future 
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development will be subject to continu- 
ing frequent review. 

2. The section concurs in the principle 
of cooperation of federal, state, local, and 
private agencies in development of water 
resources. 

3. The section recognizes the immedi- 
ate critical water needs of certain areas 
of the state, especially the South San 
Francisco Bay area, the westerly side of 
the San Joaquin Valley, San Diego 
County, and certain other areas south of 
the Tehachapi mountains. Owing to 
time consumed in building, the need to 
press the rapid construction of the 
Feather River Project is equally neces- 
sary for the entire south coastal plain in 
order to provide water requirements in 
12-15 years. 

4. Although the section is cognizant 
of the complexities of meeting the water 
needs of many communities under vary- 
ing conditions, the section adheres to the 
principle that all areas should receive 
benefits in proportion to their needs and 
to their economic development. 

5. The section is aware that the under- 
ground basins of California are now 
overdrawn by 5,000,000 acre-ft per year 
and that the first unit of the plan (The 
Feather River Project) will produce only 
4,000,000 acre-ft per year; consequently 
the section emphasizes that there is need 
for the immediate development of addi- 
tional units of the plan. 

6. Recognizing that some projects of 
the California Water Plan are moving 
rapidly from the planning stage to direct 
implementation by the legislature, the 
section maintains that it is the duty of 
the officers and all members of the sec- 
tion to acquaint themselves and their 
communities with the plan and take the 
responsibility to keep their legislators in- 
formed of their own local plans and 
needs. 

7. The section believes that each area 
should develop its own comprehensive 
plan and coordinate such development 
with the State Water Plan. 

8. The section endorses the principle 
that the State Water Plan should supple- 
ment and not compete with the plans of 
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local areas or with regional projects that 
are already developed. 


The resolution of the California Sec- 
tion Meeting of the AWWA is not the 
only such proposal concerning the 
California Water Plan to be presented 
to the 1957 state legislature. 

The Southern California Water Co- 
ordinating Conference is composed of 
representatives of about 40 water- 
serving corporations, both public and 
private, called together by the Los An- 
geles Chamber of Commerce and the 
Southern California Conservation As- 
sociation. Their purpose was to cor- 
relate ideas of the various participat- 
ing organizations with the hope that a 
program might be developed which 
would enable all interests in the south- 
ern part of the state to work in close 
harmony with other groups through- 
out California in expediting the con- 
struction of the Feather River Project 
as the first unit of the California Water 
Plan. 

At its first meeting on May 29 
1956, the conference named a fourteen- 
man executive committee with Wil- 
liam S. Rosecrans and the author as 
co-chairmen. The committee has held 
many meetings with other organiza- 
tions of local and statewide interest. 
The conference has now approved the 
ninth draft of a policy statement pre- 
pared by its executive committee which 
was transmitted to the state legislature 
convening in January 1957. 

The following is the Basic Prin- 
ciple for Statewide Water Develop- 
ment which was adopted by the South- 
ern California Water Coordinating 
Conference : 


Many of California’s water problems 
have been created or aggravated by the 
addition of more than 5,000,000 people 
in the past decade. Further population 
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increases of great magnitude appear to 
be inevitable, as well as ever increasing 
demands for agricultural products. The 
future growth and well being of many 
areas of our state are in jeopardy by 
reason of floods or inadequacy of avail- 
able water supply, so that the proper and 
satisfactory solution of California’s water 
problems is a matter of both statewide 
and local responsibility. Because of 
these compelling facts, the Southern 
California Water Coordinating Confer- 
ence proposes the following principles to 
serve as guide lines for the development 
of the Feather River Project and other 
units of the California Water Plan. 


State Water Policy 


California, in embarking upon a pro- 
gram of financing, constructing, and 
operating water projects, should adopt a 
comprehensive water policy. Adequate 
water supply and flood control for vari- 
ous sections of California are no longer 
matters of only local concern, but now 
have become a statewide concern. The 
legitimate needs of each area must be 
considered against a background of the 
needs of all other areas and of statewide 
interest and economy. We are assured 
that there is enough water, including 
California’s rights to Colorado River 
water, to meet all future needs through- 
out the state. 

The state of California now has the 
opportunity, in accord with these prem- 
ises, to develop and institute a thoughtful 
and wise policy which may be used for 
the Feather River Project and, also, be 
applicable for development of other units 
of the California Water Plan. 

Just as local agencies should own and 
operate their works, so should the state 
of California own and operate its state- 
wide water projects, and any appropriate 
federal assistance should be on a co- 
operative basis. 

Local users should construct and opet 
ate their own distribution facilities. 

Consideration should be given to the 
relationships which will exist between 
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the Feather River Project and subse- 
quent projects in the preservation of the 
Delta Pool with respect to quality and 
quantity, and the responsibilities of the 
state as well as those who may draw 
water from that source. 

The problem of water for future needs 
for areas of origin and areas of defi- 
ciency must be met and solved with equity 
for all. The state must assume enforce- 
able responsibility for the reservation of 
sufficient water to provide full protection 
to areas of origin and responsibility for 
full contract deliveries to areas of 
deficiency. 

All state water projects should be 
reimbursed as set forth herein. 

Where the public interest will be 
served, local agencies should be enabled 
to receive state financial assistance for 
the construction of local projects which 
conform and contribute to the California 
Water Plan. This assistance should be 
in accord with the principles set forth 
herein. 


Time and Need 


With respect to time and need, all 
areas of California are concerned with 
an immediate start on the Feather River 
Project and expediting its completion. 

The great damage and loss of life on 
the flood plain of the Feather River 
below Oroville in the winter of 1955-56 
demonstrates the need for immediate con- 
struction of the Oroville Dam. 

The rapidly receding ground waters 
and high pump lifts in the westerly and 
southerly portions of the San Joaquin 
Valley in Fresno, Kings, and Kern coun- 
ties, and the rapidly receding ground 
waters in the south San Francisco Bay 
area affecting areas of domestic, indus- 
trial and irrigation use in these coun- 
ties require prompt construction of 
pumping plants, canals, and the San Luis 
Reservoir to avoid severe losses. Cer- 
tain areas south of the Tehachapis need 
water now. The demand for an inten- 
sive construction program is therefore 
pressing, not only for the northern areas 


of the 
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end of 


but also for the areas south 
Tehachapis, because this latter 
area lies at the exteme southern 
the project and aqueduct system. 


Water Rights 


1. Solution of the area-of-origin prob- 
lem contemplates the acceptance of the 
policy and philosophy in connection with 
state or federal projects that watersheds 
where the water originates be legally 
and fully protected with enough water 
for their reasonable, ultimate beneficial 
needs. 

2. It is equally important, with par- 
ticular reference to the Feather River 
Project, that the areas of deficiency to 
which the surplus water is to be ex- 
ported, be legally and fully protected for 
the amount of water for which they will 
have contracted for delivery by the state. 
This protection is necessary to enable the 
areas of deficiency to ascertain whether 
or not it is feasible and economically pru- 
dent for them to join in financing the 
construction of works of such magnitude 
as the Feather River Project and to build 
their future economy on such water 
supply. 

3. In order to provide the strongest 
legal protection and stability, both for 
the areas of origin and for the areas of 
deficiency, it is important that the method 
for these determinations be fixed by con- 
stitutional amendment. It should be lim- 
ited to unappropriated waters of the state 
and should not in any sense invade exist- 
ing water rights. 

4. The proposed amendment should 
provide that determination be made by 
the legislature as this body represents 
the respective viewpoints of all sections 
of the state. To guide the legislature 
and to secure as objective and engineer- 
ingly scientific approach as possible the 
facilities of the Department of Water 
Resources, the State Water Board and 
the State Water Rights Board should 
be used to the fullest extent possible 
in processing or recommending such 
determinations. 
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Engineering 


Projects under the California Water 
Plan, and the Feather River Project as 
the first unit thereof, should be based 
upon a finding of engineering and eco- 
nomic feasibility before such projects are 
authorized for construction by the state. 
It is obvious that engineering must not 
alone consider the greatest economy in 
construction and operation but must also 
consider water quality. Assurance must 
be had that those areas to which water 
may be made available can afford to pay 
the costs properly allocated for construc- 
tion, maintenance, and operation. Un- 
necessary duplication of facilities should 
be avoided. 


Feather River Project: 


1. Substantial progress has been made 
by the state of California in engineering 
of the Feather River Project. Progress 
should be made as rapidly as possible to 
complete determinations of routes and 
areas to be served. Final commitment 
regarding the entire project should be 
made as soon as the legal rights to the 
use of water made available by the proj- 
ect are established pursuant to the con- 
stitional amendment and the engineering 
and economic studies now being con- 
ducted by the state affecting such mat- 
ters are completed and their adequacy and 
application sufficiently analyzed by the 
interested areas. 

2. Notwithstanding the necessary delay 
in providing for the financing of the 
project in its entirety, highway and rail- 
road relocations in the Oroville area 
should be commenced at once; simultane- 
ous acquisition of the Oroville and San 
Luis dam and reservoir sites should be 
accomplished by the state without further 
delay in line with the intent expressed 
by the state legislature; and as much 
money as necessary should be appro- 
priated for these purposes and for fur- 
ther engineering studies along the en- 
tire route of the project to speed final 
determinations. 
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3. The routes south of Devil’s Den 
and their elevations will depend upon 
surveys, estimates, and comprehensive 
economic studies. 


Financial Policy 


The following policies should apply in 
the financing of the Feather River Proj- 
ect and also to other projects of the Cali- 
fornia Water Plan: ye 


Sources of Funds: 


California as a state should assume 
overall responsibility for financing the 
Feather River Project. In order that 
there be assurance of adequate financing, 
in addition to funds then authorized, gen- 
eral obligation bonds in an amount suf- 
ficient to complete the entire project 
should be authorized as early as possible, 
even though this might mean that more 
bonds are authorized than are sold be- 
cause of receipt of funds from other 
sources as hereinafter proposed. While 
the bonds to be issued will be general 
obligation bonds of the state, they should 
be supported by contracts of reimburse- 
ment to be made with each water or 
power user agency. 

1. The state should appropriate from 
the general fund monies for acquisition 
of reservoir and dam sites, rights of way, 
relocation of highways and utilities, and 
for improvements removed or damaged 
by construction of the project. 

2. Funds properly allocable for the 
construction of improvements for recre- 
ational projects of statewide interest 
should be provided from the state’s tide- 
lands oil revenues and investment fund. 

3. Funds of the state, such as the 
“rainy day” fund and sums derived from 
the state’s tideland oil revenues and in- 
vestment funds thereof, may properly be 
made available by the legislature as 
underwriting for the construction of the 
project. 

4. The federal government should be 
requested to supply funds in line with 
present or future federal policies, includ- 
ing allocations to flood control, fish and 
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wildlife, recreational values of national 
interest, and navigation. 

5. Where areas express a desire for 
irrigation funds under reclamation law, 
the federal government may be requested 
to supply funds properly allocable for 
irrigation in connection with a state 
project, provided no handicaps are 
placed on state ownership and operation. 


Allocation of Costs: 


The state should adopt a policy for 
determining benefits and costs which, 
based on recognized methods, will result 
in reasonable and fair allocations. 


Repayment: 


1. State monies for acquisition of res- 
ervoir and dam sites, rights-of-way, re- 
location of utilities and highways, and 
for improvements removed or damaged 
by construction of the project should be 
nonreimbursable. 

2. State funds for recreational im- 
provements of statewide interest should 
be nonreimbursable. 

3. Federal funds for flood control, fish 
and wildlife protection, recreational im- 
provements of nationwide interest, navi- 
gation and other items in line with estab- 
lished policy should be nonreimbursable. 

4. Federal funds for irrigation should 
be reimbursable, in accordance with fed- 
eral policies then prevailing. 

5. All other funds, including those for 
power and for domestic and industrial 
water supply and irrigation should be 
reimbursable with interest. 

The revenues of the project should 
be pledged to operation, maintenance, and 
the payment of debt service. 

7. The state should enter into contracts 
with water distributing agencies before 
water is delivered. The contract should 
cover repayment of the costs allocated to 
that particular agency, including debt 
service. The contract should include a 
commitment by the agency to provide the 
works required to make its connection to 
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the Feather River Project. Each such 
agency should provide distribution works 
for delivery to its own customers. 

8. An agency may satisfy its contrac- 
tual obligation to the state by taxes levied 
upon the property within the agency by 
the application of any revenue of the 
agency, or by any other sources of income 
available to the agency. 

9. The state should have the power to 
enjoin any person from taking the 
Feather River Project water without 
first entering into a contract with the 

The successful aera. of Cali- 
fornia’s water resources for the benefit 
of all sections of the state will involve 
great complexities and the expenditure 
of vast sums. Its consummation will de- 
pend largely on general public support 
of a program based on good engineering 
and sound principles of economics and 
finance. 

The foregoing set of principles is of- 
fered by the Southern California Water 
Coordinating Conference for application 
to the Feather River Project, but it is 
also hoped that they may serve as a con- 
tribution to the equitable development of 
the California Water Plan. 

These principles have been considered 
by the conference for many months and 
have been widely discussed with leaders 
from many parts of California. While 
unanimously approved by the conference, 
it is not claimed that they represent the 
complete thinking of the individual mem- 
bers of the conference. Rather, they 
represent the balancing of many ideas 
presented into a statement which we be- 
lieve to be fair, equitable, and sound, 
with some give and take on the part of 
all who participated. The members of 
the conference at all times have acted in 
their individual capacities without in- 
volving any approval implied or ex- 
pressed by their agencies or organizations. 
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URNSVILLE is a small, pleasant, 

rural community in Braxton 
County, near the geographical center 
of West Virginia. The population of 
the Town of Burnsville was 731 in the 
1950 census. The community is incor- 
porated under the laws of West Vir- 
ginia, with a mayor-and-council form 
of government. 

At the time the West Virginia 
Water Service Company acquired the 
Burnsville public water system in Au- 
gust 1947, the town was supplied with 
Little Kanawha River water, unfil- 
tered and treated only by chlorination. 


Naturally, every time the Little 
Kanawha was turbid the Burnsville 
water supply was also turbid. This 


water supply was classed by the West 
Virginia Department of Health as 
dangerous. 

At the time the Burnsville system 
was purchased there were 126 water 
accounts. A small increase in the 
number of consumers has been noted 
from time to time until at present there 
are 161 consumers; definitely a small 
public water system. 

The Burnsville water system in 1947 
consisted of a pumping station at the 
river, a chlorinator, a wood-stave tank 
for elevated storage of 60,000-gal ca- 
pacity and 15,043 ft of main, all of 
which were of galvanized iron. Of 
the main, 500 ft was 3 in., 9,286 ft 
was 2 in., and 4,252 ft was 4 in. The 


remainder ranged from j- to -4-in. in 
size. The Burnsville Water Com- 
pany, a subsidiary of the West Vir- 
ginia Water Service Company, owned 
and operated the Burnsville water sys- 
tem from August 1947 to Dec. 1954, 
when the company was dissolved and 
ownership transferred to the parent 
company. 

The new owners found that exces- 
sive leakage was the most pressing 
problem. Only 30 per cent of the water 
was usually accounted for. Many leaks 
were repaired in the 1- and 2-in. gal- 
vanized lines, until it had to be ad- 
mitted that most of these mains were 
beyond permanent repairs, so that a 
replacement program was undertaken. 

The location of the river pumping 
station subjected the plant to floods of 
the Little Kanawha River, thus halt- 
ing the use of the pumps. 

As the Burnsville system was con- 
sistently losing money, it became nec- 
essary to apply for an increase in water 
rates. The increase was granted by 
the West Virginia Public Service 
Commision, effective Jan. 16, 1948. 


Filter Plant oe 


Having the rate increase approval, 
the next step in the reorganization 
of the water system was to provide 
the town with a safe, filtered water 
supply. A plant site safely above the 
highest recorded flood level was pur- 
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chased, and work started on building 
a small, modern filter plant designed 
to keep costs as low as possible. 

A review of needs of the community 
indicated that a capacity of 100 gpm 
would be desirable. In choosing the 
optimum size of the plant, two alter- 
natives presented themselves—a large 
plant, operating a few hours a day with 
one supervisor, or a smaller unit, work- 
ing for longer periods of time and thus 
calling for a two-man staff. As the 
salary ef an extra employee was a 
major expense, the larger unit was 
deemed more economical. A low-lift, 
vertical turbine pump of 100-gpm ca- 
pacity was installed at the river with 
the motor on a tower above flood level. 
This pump lifts raw water to the filter 
plant which stands on higher ground 
about 70 yd from the river. 

A 100-barrel oil storage tank was 
adapted as a filter shell. An under- 
drain system and wash troughs were 
installed, as well as gravel, sand, 
and the necessary piping and valves 
to make a gravity filter of 100-gpm 
capacity. 

The settling basin was constructed 
in a new wood-stave tank 11 ft high 
and 20 ft in diameter. Over and under 
mixing apparatus was built into the 
circumference of the basin, and a steel 
spiral baffling to the effluent at the 
center was also installed. A vertical, 
slotted, stilling baffle was placed across 
the spiral baffle at a point where floc- 
culation was complete. The basin has 
a 10-hr detention period. 

A horizontal 100-gpm centrifugal 
pump with a 250-ft head was pur- 
chased new for the high-lift. Suction 
for this pump was taken directly from 
the two clear wells constructed of steel 
tanks of 4,000-gal capacity. 


A filter 
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and installed to take suction from the 
two clear wells. 

On recommendation of the Sanitary 
Engineering Division of the West Vir- 
ginia Health Department, solution 
feeders were selected over dry feeders. 
The small amount of flow through the 
plant made this logical. A twin unit 
was purchased to feed alum to the raw 
water and hydrated lime slurry to the 
clear well for pH adjustment. Operat- 
ing experience, however, indicated the 
need for lime to assist in coagulating 
the raw water, with the result that a 
single unit feeder of the same type was 
purchased for this purpose. 

On one side of the plant a neat labo- 
ratory bench was built and all neces- 
sary equipment purchased to make a 
daily routine chemical analysis of the 
water. Regular bacterial samples are 
collected for examination at the Wes- 
ton laboratory of the West Virginia 
Water Service Company. 

The plant, located near the center 
of town, doubles as the business office 
for the system. The building is con- 
structed of cinder blocks, neatly 
painted and surrounded by attractive 
grounds to fit into the residential dis- 
trict. The low-lift pump, sedimenta- 
tion basin, and one clear well are not 
housed. 


New Storage Tank 


The rebuilding of the Burnsville 
water system continued with the re- 
placement of the old wood-stave tank 
for elevated storage, with a 100,000-gal 
steel standpipe. This required pur- 
chase of a suitable lot and laying of 
1,600 ft of 6-in. transite main from the 
filter plant to the new tank. There 
was a dramatic drop in pumpage when 
the new tank was placed in service 
September 1954. September pumpage 
was 67 per cent below that of January 
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of the same year, when the leakage of 
the old tank was eliminated. 

It was known that the town council 
of Burnsville was interested in fire 
protection for the community. The 
community has a highly-rated volun- 
teer fire department which formerly 
used a tank truck for fire fighting. 
During the planning of the system, the 
possibility of adding fire protection at 
some future date was kept in mind, 
and the system was accordingly de- 
signed. An agreement was made with 
the council to provide nine fire hy- 
drants at various points in the city. 
This service required laying 6-in. 
mains to the various hydrants; the 
town agreed to dig and backfill the 
ditches, and the West Virginia Water 
Service undertook the laying of mains 
and installation of hydrants. This job 
is almost complete so that Burnsville 
has a water system which provides 
both filtered water and fire protection. 

After completing the installation 
of the new elevated storage tank and 
filter plant, it was found that the 
Burnsville system was again losing 
money so that another rate increase 
was requested of the West Virginia 
Public Service Commission. The 
commission granted higher rates 
which became effective Dec. 30, 1955. 

About the only portions of the old 
water system which were salvaged and 
are still in use are the chlorinator and 
some small mains. Until the end of 
September 1956, the total main footage 
had increased from 15,043 ft to 18,748 
This increase included 2,297 ft of 
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6-in. transite, and 172 ft of 4-in. tran- 
site. The amount of 4-in. lines had 
been reduced to one-half the original 
footage. 

Total cost of rebuilding this small 
water system, exclusive of the cost of 
providing fire protection, was about 


$43,000. 


Quality of Water 


Water now served consumers at 
Burnsville is excellent. The Little 
Kanawha River at Burnsville is classed 
s “A” quality by the West Virginia 
Public Service Commission. Taste 
and odor problems are almost un- 
known. For one brief period a small 
amount of activated carbon was used 
to solve an odor problem. 

The contrast between the sparkling, 
filtered water and that to which resi- 
dents were accustomed was quite 
striking, as the unfiltered water was 
often quite turbid and was always 
unfit for drinking water. Many resi- 
dents stopped in to thank the super- 
intendent after the change to filtered 
water was made. 

Burnsville finished water is a soft 
water with low alkalinity. Hardness 
averages 40 ppm, and total alkalinity 
16 ppm, both expressed as calcium 
carbonate. Chlorine is applied to the 
filtered water with the residual chlo- 
rine averaging 1.2 ppm. About 70 
finished water bacterial samples a year 
are collected and all samples collected 
in 1954, 1955, and 1956 have been 
found to be safe. 


— 


NFLATION stemming from World 

War II has forced many utilities to 
increase their rates. The tremendous 
expansion of the nation’s economy 
since then has compelled utilities to 
enlarge plant facilities and increase 
distribution systems during a period 
when construction costs were rising 
sharply. The Engineering News- 
Record Construction Cost Index was 
308 at the end of 1945. Today it is 
approximately 705, an increase of 229 
per cent. It is not necessary to men- 
tion actual rising prices of pipe, cop- 
per tubing, and other materials as 
most water works operators have first- 
hand experience of this. The cost of 
6-in. and larger cast-iron pipe has 
increased more than 200 per cent in 
the past 20 years. Operating ex- 
penses, taxes, and depreciation charges 
have also greatly increased. The West 
Virginia Water Service Company re- 
tained approximately 40 per cent of 
its revenue dollar for debt and equity 
charges 20 years ago. This declined 
gradually to a low of 25 per cent in 
1951, but the trend has now been re- 
versed. The same is true of other 
utilities. The return from rates has 
diminished to a point that has forced 
management to seek relief through 


A panel discussion presented on Nov. 1, 1956, at the West Virginia 
Section Meeting, Bluefield, W.Va. 


Utility Viewpoint—Cecil C. Macdonald 


A paper presented by Cecil C. Macdonald, Vice-Pres. & Treas., W est 
Syity Virginia Water Service Co., Charleston, W.Va. 
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Preparing for a Rate Increase 


Panel Discussion 


rate increases. The rates of the 
Charleston, W.Va. system, fixed in 
1920, remained unchanged until 1951. 
For many years the added revenue 
from growth in the Kanawha Valley 
helped to offset in part the corroding 
effect of inflation on the rate of re- 
turn from the system. In 1950 it be- 
came necessary to petition for a rate 
increase. 

Many utilities can weather a brief 
span of inflation, and management usu- 
ally prefers using reserves to carry the 
company through these short periods 
rather than disturb the rate structure. 
An extended inflation, such as the one 
in 1946, forces utility management to 
seek higher rates to provide income 
and capital needed for expansion. 

The adequacy of rates should be 
checked periodically. The timing of 
rate increases depends on the trend 
of the rate of return. Each utility 
must fix a point beyond which the effi- 
cient operation and expansion of the 
system are jeopardized. Once this 
point is reached, immediate action must 
be taken to start the prosecution of the 
rate increase. Rate increases are not 
retroactive and any delay in petition- 
ing for higher rates causes a perma- 
nent reduction in income. 
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Preparing for a Rate Case 


A utility anticipating a rate case 
should put its house in order by [1] 
having the most efficient operations 
possible ; [2] resolving al! service com- 
plaints (good public relations pay 
dividends) ; [3] completing major con- 
struction jobs and having them in 
service prior to the end of the test pe- 
riod which will be the date for estab- 
lishing the rate base; [4] retiring from 
the books all property which has been 
replaced or is no longer used or use- 
ful; and [5] informing customers and 
public officials of the utility’s need for 
higher rates (this practice lessens cus- 
tomer resistance and opposition). 

Customers’ accounts must be blocked 
to secure the necessary data for com- 
piling new rate schedules. Blocking 
is accomplished by analyzing accounts 
by consumption steps for various pe- 
riods of time depending upon the size 
of the system. The accounts of a 
small plant can be blocked for 12 
months with little time and expense. 
In the case of the Charleston system, 
analysis for 2 months was made of 
what was considered to be average 
consumption months. 

A large map of the territory served 
is a valuable aid in outlining and de- 
scribing the utility system and answer- 
ing questions about it at the hearing 
before the Public Service Commission. 
Such a map can show the location 
and size of mains, location of hydrants, 
pump stations, standpipes, tanks, and 
sources of supply. It can also be filed 
as an exhibit with the commission. 


Informing Customers 


The primary means of informing 
customers and public officials of the 
Charleston utility’s need for higher 
rates was a pamphlet entitled “Infor- 


CECIL C. MACDONALD | ee Jour. AWWA 
> 


mation in Connection With Proposed 
Water Rate Increase.” The pamphlet 
was addressed to the water customers 
of the city and began by briefly setting 
forth the salient facts of the company’s 
case supported by statistics. Invest- 
ments in utility plant, number of cus- 
tomers, and miles of main were shown 
for the end of each calendar year for 
a 5-year period. In addition, figures 
for zross revenue, operating expenses, 
net earnings, and decline in the ratio 
of net earnings to utility plant invest- 
ment were given. The bulk of the 
pamphlet featured ten schedules which 
dealt with the following topics: 

1. A summary by account classifica- 
tion of the reproduction cost new, less 
depreciation value of the utility sys- 
tem at the end of the established test 
period (although the West Virginia 
Public Service Commission fixes rates 
on the basis of depreciated original 
cost of utility plant, this schedule was 
included to show the approximate 
present day value of the utility plant. 
The schedule can be compiled by trend- 
ing original cost figures or trending an 
earlier reproduction cost appraisal and 
subsequent additions ) 

2. A summary by account classifica- 
tion of the original cost of utility plant 
at the end of the test period 

3. A statement of utility operating 
income for a 2-year period, including 
the test year, showing details of oper- 
ating revenues, operating and mainte- 
nance expenses, taxes and depreciation 

4. A condensed statement of utility 
operating income for a 5-year period 

5. The rate of return realized on 
the company’s depreciated investment 
in utility plant during the test year 
(this schedule is included in the pam- 
phlet if the company’s investment is 
different from the original cost of util- 
ity plant) 
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6. The rate of return during the test 
year on the depreciated original cost 
rate base at the end of the test period 

7. The amount of additional revenue 
required to give the utility a fair re- 
turn (this schedule includes the an- 
nualized cost of added operating ex- 
penses incurred during the test year) 

8. The annualization of revenue 
from new customers added during test 
period 

9. The higher rates proposed 

10. A comparison of the proposed 
rates with the present rates and the 
increase. 

The pamphlet just described was 
delivered to each of the company’s cus- 
tomers and public officials prior to 
filing the new rates with the Public 
Service Commission. At the hearing 
before the commission, the pamphlet 
was introduced as evidence and used 
to inform the commission of the salient 
facts in the case. No other schedules 
were filed by the company. Naturally, 
if the commission requests further in- 
formation, it is compiled and filed to 
support the company’s position. The 
pamphlet thus serves two purposes: 
First, as the medium to inform the 
public of the company’s need for higher 
rates and, second, as an exhibit in the 
presentation of the case to the public 
service commission. 

In the Charleston rate case, pam- 
phlets were not distributed to the cus- 
tomers in the Kanawha Valley. Pub- 
lic officials in the municipalities and 
towns served, however, were given 
a booklet similar to the one just 


described. fag 
Other Information 
Additional information which is 


valuable and can be filed with the com- 
mission includes such things as a 
schedule showing the deficiency in the 


RATE INCREASE—UTILITY VIEWPOINT 
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rate of return for periods prior to the 


rate case, and a schedule of the utility’s 
investment in property during the test 
period which has not produced reve- 
nue. The commission should include 
these investments in the rate base, and 
not average them as are other plant 
additions during the test period. 
Other information given to the com- 
mission might include explanations of 
major fluctuations in operating ex- 
penses, and principal utility plant addi- 
tions and improvements since present 


rates were made effective. 
Presentation of Case 


After all data have been prepared 
for the presentation of the utility’s 
case, the new rates are filed with the 
public service commission to become 
effective in approximately 30 days 
from date of filing. In all probability 
the commission will then order an in- 
vestigation of the propriety and rea- 
sonableness of the proposed rates, at 
the time suspending the effective date 
4 months. A date for the first hearing 
at which the utility may present its 
evidence in support of the proposed 
increased rates is fixed. It is neces- 
sary to post a copy of the new rates, 
and the time and place of the hearing 
at each of the utility’s offices and col- 
lection agencies. A copy of the com- 
mission’s order suspending the effec- 
tive date of the new rates must be 
published once each week for 4 con- 
secutive weeks in a local newspaper. 

Prior to the date of the first hear- 
ing, it is advisable to have a confer- 
ence of utility officials, attorneys and 
witnesses to review the evidence, and 
brief the witnesses. A well-prepared 
rate case and competent witnesses 
make a good impression on the regu- 
latory body. A good presentation of 
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evidence at the first hearing may obvi- 
ate further hearings. 

Subsequent to the hearing the com- 
mission auditors and engineers are as- 
signed to the case. Utility accounts 
and records are thoroughly audited. 
Cooperation with the commission per- 
sonnel is essential since they must pre- 
pare evidence for a fair ruling. A 
utility which operates efficiently, meets 
service demands, and maintains rec- 
ords and accounts as prescribed by 
the commission, will receive just con- 
sideration from the commission. Cer- 
tain regulatory rulings and practices 


an 

HE jurisdiction of the Public 

Service Commission of West Vir- 
ginia is granted by the legislature in 
Chapter 24 of the Code of the State 
of West Virginia in the following 
terms: 


The jurisdiction of the Commission 
shall extend to all public utilities in this 
state, and shall include any utility en- 
gaged in any of the following public serv- 
ices: . . . supplying water, gas or elec- 
tricity, by municipalities or others ; sewer 
systems servicing 25 or more persons or 
firms other than the owner of the sewer 
syetem. ... 

The Commission may establish a sys- 
tem of accounts to be kept by public utili- 
ties, or classify public utilities and estab- 
lish a system of accounts for each class, 
and prescribe the manner in which such 
accounts shall be kept. It may also, in 
its discretion, prescribe the forms of ac- 
counts, records, and memoranda to be 
kept by such public utilities... . 


Classes of Utilities 


The commission, in prescribing a 
uniform system of accounts for the 


HOMER W. HANNA JR. 


PSC Viewpoint—Homer W. Hanna Jr. 
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must nevertheless be opposed. Utili- 
ties can no longer acquiesce to rulings 
which average depreciated original 
cost rate bases and which grant too 
little depreciation allowance in the face 
of current replacement costs. Utilities 
must also fight for greater return al- 
lowances to offset the diminishing 
value of the dollar to holders of equity 
securities. 

Anticipating, preparing, and prose- 
cutting a rate case requires time, talent, 
and tact, but a case justified and 
grounded on irrefutable facts and fig- 
ures brings a harvest of needed dollars. 


A paper presented by Homer W. Hanna Jr., Chairman, Public Service 
Commission of West Virginia, Charleston, W.Va. oa 


id 
utilities, subdivides them into four 
classes: Class A includes utilities with 
annual water operating revenues in 
excess of $250,000; Class B, utilities 
with annual water operating revenues 
of more than $100,000 but less than 
$250,000; Class C, those with annual 
water operating revenues of more than 
$25,000 but not more than $100,000; 
and Class D, those with annual water 
operating revenues of less than $25,000. 
Classes C and D were established as 
effective Jan. 1, 1955, for privately 
owned water utilities, and Jul. 1, 1955, 
for those municipally owned. The 
class to which any utility belongs is 
determined by the average of its an- 
nual water operating revenues for 3 
years next preceding the current year. 


Original Cost 

It is noted in the uniform system 
of accounts that utility plant is to be 
recorded on the books of the water util- 
ity at original cost, which means the 
actual cost of such property to the 
person first devoting it to public serv- 
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ice. It follows that the commission 
considers the original cost of the util- 
ity plant in establishing utility rates, 
and is very much concerned about the 
price paid by municipalities in the ac- 
quisition of privately owned water 
systems. The purchase price is based 
generally on reproduction cost, new, 
less observed depreciation. This 
means, in most instances, that the cost 
of the water system will be more than 
the original cost to the first person 
devoting it to public service. The 
amount of return that may be included 
in the cost of service is based on origi- 
nal cost to the person first devoting the 
property to public service. If the 
price paid by the municipality is far 
in excess of the net original cost of 
the plant, the commission, on the basis 
of prior decisions, cannot approve 
rates that would be necessary to pay 
the annual debt service requirement. 
It is suggested that municipalities 
should apply to the commission for 
consent and approval of the acquisi- 
tion of water utilities before any final 
agreement is signed with the bonding 
companies. When this procedure is 
followed, the commission’s staff has 
an opportunity to investigate the rea- 
sonableness of the transaction and the 
proposed rates. This tends to avoid 
laying any hardship upon the water 
customers of the municipal water 
department. 


Bookkeeping 


It is important for the municipality 
to keep the water department's books 
and records in accordance with the 
system prescribed. It is a common 
practice of many municipalities, how- 
ever, to keep books on a cash receipts 
and disbursements basis, and, in many 
instances, the municipalities do not 
maintain general ledgers. The record 


sufficient for the tax department but 
will not meet the requirements of the 
Public Service Commission. Without 
the proper accounting records, the 
water department cannot furnish the 
desired information fer the annual re- 
port to the commission or furnish re- 
quired evidence in support of a rate 
increase. 


Rate Increases 


The question has been raised as to 
when a publicly owned water utility 
should seek a rate increase. First con- 
sideration must be given to the ques- 
tion of what costs should be included 
for the determination of fair and rea- 
sonable rates. Municipal water rates 
are generally said to be fair and just 
if they produce revenues sufficient to 
pay operating expenses, provide ade- 
quate reserves for depreciation, pay 
the current interest and principal on 
the outstanding water revenue bonds, 
and provide a reasonable amount for 
working capital. 

If the municipal water department 
rates do not produce revenues suffi- 
cient to cover these costs of rendering 
service, an application should be filed 
asking for an adjustment of rates. 

The required procedure to be fol- 
lowed in the application for an increase 
in rates is explained by the commis- 
sion as follows: 


A public utility desiring to modify, 
change, cancel, or annul any of its rates, 
fares, classifications, charges, or rules 
and regulations, may file with the com- 
mission its application therefor, together 
with four copies of the same, in the form 
prescribed by the commission for that 
purpose. Such application shall set forth 
(1) the rates, charges, rules and regula- 
tions in effect, (2) the proposed rates, 
charges, rules and regulations, (3) if 
increase or reduction in rates, estimated 
annual effect on revenue, and (4) the 


reason for the proposed change. The 
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applicant shall give such notice of the 
filing of its application and of the hear- 
ing thereon as may be directed by the 
commission. 

The burden of proof to show that the 
proposed rate, or the proposed change in 
rate, fare, classification, charge, or rule 
is just and reasonable shall be upon the 
public utility making application for such 
change. 


After receipt of the application, a 
date is set for the hearing and the util- 
ity notified of the necessary procedure 
by the secretary of the commission. 

Although there is no rule governing 
the information to be furnished sup- 
porting an application to change rates, 
the applicant is expected to furnish the 
following information pertaining to the 
test year: 

1. Comparative balance sheet 

2. Detailed income statement, in- 
cluding per books adjusted for reve- 
nues at proposed rates, wages at cur- 


rent level, and elimination of non- 
recurring items 
3. Average investment, including 


original cost of utility plant, reserve 
for depreciation, contributions in aid 
of construction, and working capital 

4. Operating revenues by classes of 
customers at present and proposed 
rates 

5. Customers’ bill analysis, either 
for a representative period or for the 
test year 


Dadisman, Charleston, W.Va. 


Rate making has become an exceed- 
ingly complicated process. Not only 
have customers greatly increased their 
use of utility services, necessitating 
large amounts of capital outlays and 
resulting rate cases, but the very proc- 


Legal Aspects—Ben K. Baer 


paper presented by Ben K. Baer, Attorney, McClintic, James, Wise 
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6. All facts relating to bond issues, 
including data on amount of issue, 
interest rate (and date due), amount 
of coverage, and a statement showing 
the proposed amortization program. 

Although it is the responsibilty of 
the utility to present proof that a 
change of rates is necessary, the com- 
mission answers any legal or account- 
ing problems that may arise in the 
preparation of the evidence. 

The commission has been criticized 
for delays in regulatory proceedings, 
but these delays result from the lack 
of proper information supporting the 
rate applications. The commission 
must base its conclusion on facts, and 
when these facts are not presented, the 
staff of the commission must make the 
necessary investigation to obtain them. 
Hence, where books and records have 
not been kept in accordance with the 
prescribed uniform system of accounts, 
compilation of the necessary statistical 
information becomes a time-consuming 
job. The regulatory delays are elimi- 
nated when municipalities follow the 
commission’s uniform system and pre- 
sent the supporting information (as 
previously outlined) together with 
their applications for a change in rates. 


Causes of Delay 


ess of making rates has developed into 
a formidable mass of accounting and 
engineering principles, all of which 
must be considered and adapted to the 
ever changing financial position of the 
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ditions. Each rate case is unique be- tioned upon the filing of a bond), the 


cause of variations in plant, sales, 
financial, and operational problems. 
Rate making for water companies, 
then, is no longer the simple process of 
a decade ago. The job of preparation 
and presentation must be shared by all 
members of the management team if a 
sound rate structure is to be main- 
tained. Proper strategy and_ tech- 
niques in rate making require careful 
planning by both the management 
team and its attorneys. 


wiles aria 


Rate-making Procedures 


The decision to bring a rate case is 
the responsibility of management, but, 
once this decision has been made, it is 
the duty of company counsel to assume 
conduct of the case. Alternative rate- 
making procedures are available in 
West Virginia: rate cases may be initi- 
ated either by the filing of a formal 
petition under the rules of the Public 
Service Commission or by the filing 
of a new rate schedule as provided by 
the West Virginia Code. Under either 
procedure, statutory requirements for 
notice to the public must be complied 
with and are generally specified in the 
commission’s order setting the case 
for hearing. Differences in timing 
and results ma, be anticipated under 
sach procedure and must be evaluated. 

To proceed by way of petition, the 
company files a formal petition pursu- 
ant to the rules of the commission stat- 
ing that present rates are inadequate 
and requesting an increase to afford a 
fair rate of return. The commission 
will set the matter for a hearing pur- 
suant to its rules, and new rates can 
not be put into effect until the final 
order of the commission following the 
hearing. Although the company may 
thereafter petition for, and will some- 
times be granted, interim rates (condi- 


commission is generally reluctant to 
authorize interim relief. When pro- 
ceeding by petition, the company has 
little control over the length of time 
which elapses before the final rate 
order of the commission is entered— 
save for the statutory requirement that 
a decision must be rendered within 3 
months following the completion of 
the hearing. 

The procedure for changing rates by 
statutory filing differs in that in this 
‘process the company gives notice that 
it intends to put into effect a specific 
new tariff at a given time. The West 
Virginia Code provides that no rate 
or tariff may be changed except after 
30 days notice to the commission, and, 
during this 30-day period, the com- 
mission may suspend the operation of 
the prospective tariff for a period of 
120 days beyond the time when such 
tariff would otherwise go into effect. 
Should the commission not enter a rate 
order during the 120-day suspension 
period, the company may, at the expi- 
ration thereof, put the new rate sched- 
ule into effect. In such a case, the 
commission may require a bond to in- 
sure the refund of any excess collec- 
tions if the rates put into effect are sub- 
sequently determined to be higher than 
those finally fixed by the commission. 

Apart from these differences, the 
actual conduct of the rate case will be 
the same under either form of proceed- 
ing. Once the formalities of notice 
have been complied with and the case 
set for hearings, conferences with the 
commission and its staff may be re- 
quested and should be held whenever 
feasible. The company bears the 
burden of proof of its cost of service 
throughout the proceeding. 

Once the final order of the commis- 
sion has been entered, the company has 
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10 days under the commission rules to 
petition for rehearing and, thereafter, 
may petition the West Virginia Su- 
preme Court of Appeals to review the 
case. The probability of obtaining 
court review, however, is speculative: 
Until the Court agreed to hear the 
appeal of United Fuel Gas Company 
in 1956, it had declined to review any 
major rate order for 20 years. More- 
over, the supreme court has imposed 
narrow limits on judicial intervention 
in the rate-making process. Rates es- 
tablished by the commission are con- 
sidered final and not subject to judicial 
review unless they are beyond the 
power which the commission could 
constitutionally exercise, beyond its 
statutory power, or based upon a mis- 
take of law. Water companies should, 
therefore, carefully plan presentations 


before the commission. 
Procedural Lag 

Although the rate-making procedure 
in West Virginia is fairly simple, and 
should, with proper planning, afford 
water companies ample opportunity for 
maintaining adequate rate structures, 
the problem of procedural lag has be- 
come increasingly important. This 
problem may be briefly illustrated as 
follows. If, during the first month of 
a given year, a company determines 
that its rates are inadequate, several 
months may be required before oper- 
ating data can be verified and an accu- 
rate and current cost-of-service study 
completed. Additional time may be 
consumed by conferences with attor- 
neys and in the preparation of legal 
papers. Several months may pass be- 
fore either a petition or schedule is 
filed with the commission and, there- 
after, the case may not be set for hear- 
ing for another two months. Assum- 
ing that the hearing is commenced to- 
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wards the latter part of the year, sev- 
eral other months may be required for 
the presentation of the case, cross- 
examination, rebuttal, the filing of 
briefs and the completion of the hear- 
ing. The commission may take up to 
90 days before it enters a final order. 
If the company is dissatisfied with the 
order and petitions for court review, 
a year or more may pass before the 
litigation is concluded. If it is as- 
sumed that the rates were inadequate 
at the time the company initiated the 
rate proceeding, the situation will have 
generally not improved during the 
lengthy period described. There will, 
of necessity, therefore, be a gap be- 
tween the time of the discovery of in- 
adequate rates and payment by the 
customer of the higher rates. The loss 
during this interim period is often in- 
creased by forces of inflation, and a 
serious problem for water companies 
results. 

There are several solutions to the 
problem of regulatory lag. Following 
are a few recommendations: 

1. Management should be more alert 
to rate requirements. No utility com- 
pany should wait until its earnings are 
at a critical point before it decides to 
apply for rate relief. The management 
team should, at all times, have a run- 
ning account of the company’s finan- 
cial position, should be able to forecast 
its future requirements, and should be 
prepared to expedite the application 
for rate relief. 

2. Company exhibits and testimony 
should be made available to the com- 
mission and other interested parties 
prior to the hearing in order to avoid 
lengthy continuances. 

3. The company should take advan- 
tage of prehearing conferences so that 
the commission and its staff will be 
conversant with company problems. 
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The modern rate ao should be 
considered a fact-finding process rather 
than a trial between adversaries. 

4. Companies are often guilty of re- 
questing more time than is necessary 
for the preparation of cross-examination 


data and briefs. Much time can be 
saved if the company itself is well pre- 
pared and willing to forego lengthy 
postponements. 

The preceding suggestions are avail- 
able to management alone; the follow- 
ing require the cooperation of the 
commission : 

1. The problem of procedural lag is 
aggravated by the rigid use of the test 
period in rate making. Although rates 
are presumably made for the future, 
under the present rate-making formula 
they are based upon costs of service in 
previous years. Rates may be just 
and reasonable at a given time, but 
they are, in a sense, fictitious, because 
constantly rising costs of labor and 
materials produces an attrition in earn- 
ings. The use of an inflexible test 
period of prior years is therefore in- 
equitable. The better practice would 
be to establish rates within a “zone” 
of reasonableness. A step taken in this 
direction by the West Virginia com- 
mission is the allowance of commodity 
clauses to power companies who pur- 
chase large amounts of coal. The pos- 
sibility of escalator clauses for water 
companies for labor and material costs 
and for taxes should be explored. 
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2. The problem of procedural lag 
would be lessened if the commission 
were to permit a year-end rate base 
instead of an average rate base. If 
rate making is to be based upon con- 
cepts of original costs, the costs at the 
time of filing are far more accurate, 
realistic, and fair than those which 
have been averaged for the previous 
test year. Traditional averaging places 
a burden upon water companies in that 
the average rate base bears no direct 
relationship to actual operating condi- 
tions. Increases in plant do not auto- 
matically result in concomitant in- 
creases in revenues. Even in the care- 
ful and conscientious regulation of 
rates, there is necessarily a time lag 
between the discovery of inadequacy 
and the final order—with a resulting 
loss during the rate-making period. 
This loss is increased by the averaging 
of the base and necessitates multiple 
applications and filings. It is sug- 
gested that the use of a year-end base 
will help decrease the frequency of 


rate proceedings. bia 4 
The problems of rate making for 
water companies are not easily solved. 
Regardless of the formalities and pro- 
cedures followed, it is always difficult 
to fix a rate which is fair to both com- 
pany and consumer. Cooperation in 
avoiding procedural lag, however, may 
produce fruitful results for both the 
company and its customers. 
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HE history of the regulation of 

water rates in Wisconsin spans 
about 50 years. Because of the fact 
that municipal utilities in Wisconsin 
have been subject to regulation during 
this entire period, the Public Service 
Commission has accumulated a wealth 
of experience and material in this field. 
So far as is known, no other regulatory 
commission has had an equal oppor- 
tunity to observe and study the opera- 
tion of water utilities. As a result of 
this long experience, coupled with the 
responsibility of providing rate sched- 
ules which are reasonable for both op- 
erators and consumers, the Wisconsin 
commission has developed certain basic 
principles and standards for the deter- 
mination of reasonable rates. 

The prices for most non-utility serv- 
icse are guided largely by competition. 
The furnishing of water service is usu- 
ally a monopoly within a given area, 
thereby requiring the adoption of spe- 
cific standards for the determination 
of reasonable rates. The formula 
adopted by most regulatory agencies is 
deceptively simple—a fair return on a 
reasonable rate base. However, this 
“simple formula” has, over the years, 
been productive of more litigation in 
the lowest and highest courts of the 
land than any other facet of rate 
regulation. 

There is no purpose in burdening 
the reader with the history of litigation 
surrounding the proper method of de- 
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Determination of Water Rates in Wisconsin 


termining a rate base. The various 
arguments on original cost, fair value, 
reproduction cost, and a number of 
variations thereof, are all familiar. 
The shifting sands of commission and 
court personnel, together with chang- 
ing economic fortunes, have all con- 
tributed to the uncertainty surround- 
ing the establishment of a reasonable 
rate base, and postwar inflation has 
revived the argument for giving 
greater weight to current costs. — 


Proper Rate Base wip 


Throughout this turmoil, however, 
the Wisconsin commission has _re- 
mained steadfast in its adherence to 
original cost as a proper rate base. It 
has been fortified in this position by 
decisions of the Wisconsin Supreme 
Court. As recently as Feb. 8, 1955, 
the Wisconsin Supreme Court stated 
(1) that “both the commission and 
this court are committed to the ‘pru- 
dent investment’ theory in rate cases. 

” The legal support for, or ac- 
quiescence in the prudent investment 
theory is essentially no more than a 
reflection of the strong economic sup- 
port which attaches to this position. 

The protracted litigation which fol- 
lowed the establishment of the fair 
value rule of Smyth v. Ames (5), elo- 
quently demonstrates the futility of at- 
tempting to maintain a legal fiction 
which does not conform to economic 
Capital is the thing that is de- 


facts. 


| 
4 
t! 
t! 
= 
al 
in. 
{ 1 


Feb.1957 


voted to the public service by a utility, 
and that capital has a measurable cost 
which should be covered by the rate 
of return. Rates of return based on 
other concepts of value may result in 
either confiscation or the charging of 
excessive rates. On the other hand, 
the prudent investment theory, with 
its attributes of simplicity and stabil- 
ity, expedites the rate-making proc- 
cess and, at the same time, guarantees 
fair treatment to both rate payers and 
investors. 

The Hope case, decided by the 
United States Supreme Court in 1944 
(2), is generally regarded as a land- 
mark in the granting of wide latitude 
to regulatory commissions in the deter- 
mination of a rate base. In that deci- 
sion, the court held that it is the result 
reached, not the method employed, 
which is controlling. The fact may 
be of interest that practically the same 
decision had been made 20 years ear- 
lier in 1924, by the Wisconsin Su- 
preme Court in a case arising in this 
general area. In the Wisconsin- 
Minnesota Light and Power Company 
case (3), the court stated: “It is not 
the method that is to be reviewed but 
the result reached by the commission.” 


Net Investment Cost 


On numerous occasions in the post- 
war period, the commission has ex- 
pressed itself on the subject of the net- 
investment-cost rate base. The com- 
mission’s decision of Apr. 9, 1952, in 
the Wisconsin Telephone Company 
case (4) embodies a thorough discus- 
sion of the matter. In that decision, 
the Wisconsin commission stated : 


(3) This Commission does not wish 
to be arbitrary in rejecting a current- 
value theory and in adhering to the net- 
investment-cost theory. It is motivated 
primarily by practical considerations. The 
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main objections against the reproduction- 
cost theory are inherent in the current- 
value theory. Both lack definiteness and 
stability. The use of current value 
would reintroduce the wild uncertainty 
and recurrent rate controversies which 
characterized the reproduction-cost era. 
The most serious vice would be that the 
use of such variable standards never leads 
to stability. As early as 1908, this Com- 
mission said: “Rates based upon valu- 
ations that rest on current prices would 
necessarily have to be changed with all 
changes in these prices. This would 
manifestly be impractical and, perhaps, 
also unjust both to the company and its 
customers. Prices of practically every 
element that enters into a plant are mov- 
ing up and down so often that under no 
known method could the rates be changed 
and applied with equal frequency... . 
Rates should be as permanent as possi- 
ble under the circumstances. Frequent 
changes are disturbing both to the com- 
panies and their customers. In order to 
secure the greatest possible permanency 
in the rates, it is necessary that the valu- 
ation upon which they rest should be 
subject to the fewest possible fluctuations 
(Hill v. Antigo Water Company, 3 
W.R.C. 623, 639).” 

In the language of Chief Justice Rosen- 
berry in Wisconsin Tel. Co. v. Public 
Service Commission, 232 Wis. 274, 358 
(1939): “. . . It is difficult to see why 
a valuation arrived at by guess on the 
basis of estimate should form the legal 
basis of depriving a litigant of its prop- 
erty, or be the justification for excessive 
charges to the public.” 


In the same decision, the commis- 
sion also announced that it was willing 
to go on record at the time that it 
would approve any rate of return on 
a net-investment-cost rate base which 
is deemed necessary to achieve the rea- 
sonable end result required under the 
Hope case. That statement reflects 
the commission’s realistic approach to 
the matter, and, further, that the prob- 
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lems of inflation can be solved by 
means other than inflating the rate 


162 


It has also been urged that the rav- 
ages of inflation be recognized by in- 
creasing the rate of return so that 
equity capital will be compensated for 
the loss in the purchasing value of the 
dollar. From a practical standpoint, 
this problem is not too serious in Wis- 
consin, since practically all of the water 
utilities are municipally owned. On 
the other hand, both the statutes and 
considerations of fairness demand that 
both privately and municipally owned 
utilities be treated alike. The prob- 
lems created by inflation are by no 
means easy to solve, principally be- 
cause of the uneven impact of infla- 
tion upon our economy. It is obvious 
that a large segment of our economy 
is virtually helpless in offseting the 
income impairment due to inflation. 
The fixed-income type savings of peo- 
ple of small income—insurance and an- 
nuity policies, savings bonds, corporate 
bonds, and preferred stocks, to cite a 
few—are all victims of the loss in the 
purchasing value of the dollar. Yet 
regulatory commissions are constantly 
being importuned to select out of this 
group the equity owners of utilities, 
and, in effect, to place them in a pre- 
ferred position with a sort of escalator 
or cost-of-living arrangement to in- 
sure them a dollar return with a con- 
stant purchasing power. 

Thoughtful reflection upon the prob- 
lem reveals that such a solution is ut- 
terly impracticable. Additionally, it 
could not be persuasively contended 
that it is a proper function of a regu- 
latory commission to select a single 
group for preferred treatment, or to 
attempt to reallocate the incidence of 
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inflation among various economic 
groups. 


Function 


The Wisconsin commission consid- 
ers that the essential function of the 
rate of return is to provide the utility 
with sufficient dollar income to meet its 
current operating costs, and to provide 
profits in sufficient amount to attract 
to that utility the additional capital it 
needs to meet the standards of reason- 
ably adequate service. Thus, the rate 
of return must satisfy current investors 
to the point that they will continue to 
provide capital at reasonable terms to 
the utility. To attempt to go beyond 
that point in fixing a rate of return, 
would be to venture into a field which 
is beyond the commission’s jurisdic- 
tion, and which would be ill-advised 
in any event. Although not applicable 
in the case of municipally owned utili- 
ties, it is significant to point out that 
under existing income tax laws, the 
problem of correcting the inequities of 
inflation by increasing the rate of re- 
turn, lays a very heavy burden on the 
customers, since it is necessary to col- 
lect $2.22 from them for each $1.00 of 
increase in earnings to common-stock 
holders. Under such circumstances, 
the customer might argue with con- 
siderable merit that he, too, needed 
protection from inflation, and that, in 
the interest of fairness, he should not 
be burdened with the cost of protect- 
ing the relatively few common-stock 


holders from inflation. rape? 


Along the same lines, the argument 
has been advanced that present depre- 
ciation practices are not realistic, in 
that the depreciation allowed on the 
original cost of existing property is 
insufficient to cover present costs of 


Depreciation Practices 
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replacement. Some have advocated a 
complete change in depreciation allow- 
ances, and others have contended that 
this factor should be considered in de- 
termining an increased rate-of-return 
allowance. There appear to be wide 
misconceptions concerning the proper 
function of the annual depreciation al- 
lowance. Depreciation is considered 
by the commission as one of the costs 
of doing business. It represents a cost 
by virtue of the fact that over the years 
the property to which it is applicable 
deteriorates and eventually becomes no 
longer serviceable. The proper func- 
tion of depreciation is the assignment 
to each year of the life of a property 
unit a proportionate part of its cost, so 
that at the end of the period, the full 
net cost of the unit will have been re- 
covered. Depending upon economic 
conditions at the time of retirement, 
the amount recovered may be less than, 
more than, or equal to the cost of re- 
placement. There are many tech- 
niques advocated for distributing the 
cost over the life of the property, such 
as straight line, sum of the years’ 
digits, declining balance method, and 
others. It is significant, however, that 
all of these methods deal with cost 
rather than replacement value. 

In the process of developing depre- 
ciation on a cost basis, it is necessary 
to make estimates of service lives, 
salvage values, and cost of removal. 
Despite these variables, it is possible 
to devise annual depreciation rates 
which equitably distribute the cost of 
property consumed in service, over its 
life. These estimates are completely 
acceptable for tax and financial pur- 
poses, and, most important of all, as- 
sess, against the current customers, the 
costs incurred in furnishing service to 
them. An attempt to recover esti- 
mated replacement costs over the life 
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of existing property would add an 
element of extreme uncertainty, and, 
furthermore, would require present 
customers to pay costs on property 
devoted to the use of future customers. 

There are many items of property 
now being used, which will be replaced 
with property which is more efficient 
or useful. Even if we ignore inflation, 
the cost of the replacement item may 
be greater because of its greater utility. 
Future customers will get the benefit 
of greater efficiency through reduced 
operating costs. It would be unfair, 
therefore, for them not to pay the 
higher depreciation costs. Certainly, 
present customers should not be re- 
quired to pay higher depreciation costs 
without receiving the benefits of lower 
operating costs which result from the 
improved efficiency of the new units. 
Typical examples of this are provided 
in new steam-generating units and au- 
tomatic telephone-switching equipment. 

Replacement costs which are higher 
because of inflation, are immediately 
reflected in the rate base, and, there- 
after, increase both depreciation and 
rate-of-return requirements. There- 
fore, the current crop of customers is 
required to provide revenues which 
will support the increased investment. 
Neither annual depreciation nor rate- 
of-return allowances are designed to 
provide the utility with the new capital 
required because of inflated prices. 
They are designed, however, to keep 
the utility in such financial condition 
that the additional capital can be ac- 
quired at reasonable terms. 

The impact of inflation on the cost 
of service becomes evident as the in- 
vestment per customer increases. The 
extent of the impact depends upon the 
comparative rates of growth in the pre- 
war and postwar periods. In any 
event, as replacements are made, the 
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cost of serving prewar customers is 
increased under any method of alloca- 
tion. It has been argued in some 
places that some method should be 
devised whereby the old customers 
would be exempt from the higher 
costs associated with the attachment of 
new customers and the demands for 
service of the new customers. Obvi- 
ously, it is impracticable to make such 
a separation, and both old and new 
a customers must share in the current 
costs of service. However, it is pos- 
sible to achieve a greater measure of 
equity in water utility service than for 
most other utility services. Through 
assessments and extension rules, it is 
usually possible to recover, from new 
customers, the current costs of main 
extensions and service connections, 
which represent a large portion of that 
part of water works investment made 
on their behalf. 
om 
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The observations in this discussion 
have been confined to some rather basic 
principles affecting the rate-making 
process, and, particularly, the impact 
of inflation on the rate problem. The 
methods followed by the commission 
in converting revenue requirements 
into rates are quite generally known 
and, under the circumstances, there is 
no need to discuss specific rate 
applications. 
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& Veatch, Kansas City, Mo. 
HE matter of municipal water 


rates has almost become a hack- 
neyed subject in recent years, and 
would long ago have been so if it were 
not so vital a factor in the successful 
operation of all water systems. The 
subject of rates seems unduly simple 
to some, and unduly complicated to 
others. 

It is the purpose of this paper to 
delineate certain familiar facts of the 
water business, to show the occasion 
for the increase in water rates, and to 
show further that the appropriate rate 
schedule is a conversion of such facts 
and their related costs in a way that 
distributes these costs equitably be- 
tween customers. These customers are 
normally divided into customer groups, 
such as domestic, commercial, and in- 
dustrial. Water rates, however, do 
not often reflect such customer group- 
ing, as electric rate studies commonly 
do, but a proper rate analysis cannot 
ignore such differences if all general 
considerations are to be properly re- 
flected in the rate schedules. 

It is practically axiomatic to say 
that water has been sold to the cus- 
tomers of municipal systems at too 
low a charge for several decades. 
This phenomenon has been accom- 
plished through different methods or 
combinations of methods, among which 
have been: 

1. Capital outlays for interest and 
amortization of extensions and other 
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improvements, paid for by funds raised 
through general taxation, and not re- 
flected in the schedule of water rates 
2. Omission or inadequate provision 
of funds for depreciation in rate 
schedules 
3. Abbreviated, inadequate mainte- 
nance 
4. Exhaustion of all growth capacity 
in the production, storage, and main 
trunks of the distribution system, and 
a policy of barely getting by instead 
of preparing for increased require- 
ments before they become imperative. 


New Developments 


Developments in recent years have 
aggravated the situation, and empha- 
sized the water rate schedule deficien- 
cies. These developments, many of 
which were summarized by Wolman 
(1) in discussing the problem of pro- 
viding reasonable water service include : 

1. An unexpected and _ unprece- 
dented growth in urban population 

2. A wider distribution of urban and 
suburban population, due largely to 
wider automobile ownership which 
makes it unnecessary for workers to 
reside near their employment. (The 
same tendency to disperse, shown by 
industry—in an effort to locate where 
there is adequate space for employee 
parking—has complicated water system 
feeders, and, in many instances, re- 
sulted in large investments which do 


ar 
= 
“a 
: 
q 


166 ALBERT P. 


not pay well now, but will be more 
lucrative in the future. ) 

3. The building of ranch type and 
single-story houses fronting lengthwise 
on the street (resulting in a larger 
lawn area in front of the house), and 
the provisions for auto parking at the 
home and at large industrial installa- 
tions, which have resulted in longer 
average length of mains per family or 
industry served 

4. The increase of costs of materials 
and labor over the levels which ex- 
isted prior to the end of World War 
II, and on which many of the water 
rates were based. (Some water rates 
still embody reductions made at the 
low point in the depression, when 
there were no requirements for new 
capital, and when many schedules 
barely reflected operating costs, and 
made little or no provision for 
depreciation. ) 

5. The extreme difficulty experi- 
enced by municipal governments in 
providing general services of policing, 
fire fighting, street cleaning, sewer sys- 
tem operation, and other services be- 
cause of inadequate taxing provisions 
by state legislatures (This has caused 
many municipalities to discontinue 
payments to the water department for 
fire protection facilities. Fire protec- 
tion is one of the major functions of a 
water works system, and its overall 
importance derives more from the 
value of the property protected than 
from the water consumption of the 
customer. ) 

6. Present living standards which 
have increased the amount of water 
needed (Most dwellings, in most 
cities, are equipped with reasonably 
complete sanitary facilities. In certain 
sections of the country, some of the 
customers are equipped with air con- 
ditioners that are either of the water 
conserved or nonconserved type.) 
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7. The decentralization and _ the 
growth of industry which have brought 
industry to many cities (The new 
industry's needs are added to the 
former requirements of the city system 
and, in some instances, the water re- 
quirements of such an industry consti- 
tute a substantial addition to the en- 
tire community requirements. Growth 
of industry has added, too, to the load 
of the water systems of older, well- 
established industrial centers. ) 

8. The accumulated growth, in the 
war period, during which expansion 
of system capacities was practically 
impossible. (This growth was met 
reasonably well at the time because of 
better load factors which disappeared 
after the war, producing increased 
peak requirements on the system. ) 

The above conditions have resulted 
in instances where a new supply facil- 
ity had to be developed, or an old one 
materially expanded, or both, and 
where the transmission or trunk main 
framework had to be materially en- 
larged or extended, or both. Similar 
conditions resulted where the storage 
facilities had to be added to by in- 
crease in size or added locations, or 
where the distribution facilities were 
materially enlarged. 

All of these had to be done at a cost 
per unit of plant materially higher and, 
in some instances, at several times 
the average cost of the corresponding 
unit in the existing plant. Labor costs, 
reflected in operating expenses, have 
naturally also increased, as has the cost 
of practically all supplies since the end 
of World War II. Municipalities have 
to finance on the basis of retirement 
of debt during a period much shorter 
than the life of the property. Increas- 
ing prices make it necessary to have 
more funds available for debt purposes 
per unit of property, and, since the 
source of funds is the sale of water, 
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the cost of water must be increased to 
insure the solvency of the utility. 

The end effect of all of these condi- 
tions has been, in many instances, an 
unusually large increase in water rates 
which were originally altogether too 
low. 

The water works industry is con- 
fronted with the additional problem 
that it has but one peak period as com- 
pared to the electric industry which 
has a winter and summer peak of like 
dimensions. The water industry’s sum- 
mer peak normally occurs when its 
supply of water is at its low point. 
Furthermore, the principal causes of 
the peak—lawn sprinkling and air con- 
ditioning—occur at the same time, 
while in the electric industry, the 
peaks are caused by a lighting load in 
the winter and an air-conditioning load 
in the summer. Such conditions result 
in a more satisfactory annual load fac- 
tor and a more general use of all pro- 
Metropolitan Policy 


A number of the larger cities of 
the country are faced with the question 
of whether they should build a pro- 
duction, storage, and trunk system 
sufficiently large to become the supply 
source for a metropolitan area. There 
are further questions of how to handle 
such a project, and the extent of the 
obligation of a large city to meet such 
a challenge. 

Kansas City, Mo., with a limited 
amount of water, has resolved this 
problem by establishing a schedule of 
charges at the city limits to suburban 
water districts and water companies. 
The basis of such charges has been 
incorporated in a demand and com- 
modity schedule. The demand charge 
has been based on the maximum 
daily demand in June, July, August 
and September (the peak period) in 
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any year, plus an hourly demand oc- 
curring during the same period and 
between the hours of 4:30 and 8:30 
PM on any day, except Sundays and 
holidays, and reflecting the maximum 
hourly demand over the maximum 
daily rate of demand. The actual! de- 
mand charge varies at different points 
of connection due to the allocation of 
the trunk and feeder mains involved. 
The demand charge includes the fixed 
charges and operating expenses in- 
volved in the allocation of production 
and pumping plants, and trunk and 
feeder mains. It reflects a return on 
the investment in line with a private 
utility return. Because of a lack of 
assurance of a continued supply com- 
mensurate with their needs from the 
city of Kansas City, two of the private 
companies operating in the Kansas 
City suburbs who are purchasing 
water from the city, are building their 
own production plants. 

Cincinnati negotiated a 20-year con- 
tract with Hamilton county, after the 
county investigated the matter of an 
independent supply. The rate to the 
outside customers is double that of 
those in the city. The maximum 
spread for county rates is the same as 
that for the present city rates. The 
city calculated the rate on a basis that 
would produce a return of 5 per cent 
on the plant associated with serving 
the suburban area. The city is obli- 
gated to build, at its cost, the neces- 
sary pumping stations and trunk mains 
in the suburban areas to serve the dis- 
tribution systems built by the custom- 
ers, and to maintain, operate, and re- 
place any of the property in the sub- 
urban system. The city reads the 
meters and also does the billing and 
collecting. The operation is actually 
handled as though it were a part of 
the system within the city limits, ex- 
cept for the rate applied and the initial 
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outlay of capital in the distribution 
system proper. 

A recent (May 1956) decision of the 
Montana Supreme Court, in Crawford 
v. City of Billings, deals with a city’s 
obligation to serve rural _ special- 
improvement districts. The following 
extract from the decision is of interest 
because it contains fundamental rea- 
soning which is generally applicable, 
and not peculiar to that community: 


It is not to be denied that the city of 
Billings, in the operation of a municipal 


TABLE 1 
i Water Usage by Customer Group * 
Percentage of Total 
Group 
Bills Revenue 
Residential 
In city 25.16 | 45.16 60.45 
Outside city 4.95 | 3.09 | 7.24 
Commercial 
In city 9.46 $1.31 31.34 
Outside city 43 44 97 


* Based on a study of a system having more than 
5,000 customers. 


water system, is a public utility in most 
meanings of the phrase, particularly so 
far as its own inhabitants are concerned, 
and it is not the law that a municipality 
can be forced to construct mains beyond 
its corporate limits solely because it is 
operating a public utility in the shape of 
a municipal water system. This is true, 
although it has the power, as Billings 
does, being a city of over 24,000, to de- 
liver water beyond its corporate limits. 

Territorial limit of services supplied 
is everywhere found. It is not to be de- 
nied that a privately owned utility may 
limit the territory it professes to serve; 
laws, = powers, finances—all act to 
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limit. And, as has been asked, what is 
more natural or proper, in the case of 
cities, than that the extent or kind of 
service shall be limited to the boundaries 
of the city? To hold that a city may be 
compelled to extend its main beyond its 
limits, and then, as a natural result, to 
serve and maintain them, merely because 
it is operating a municipal water system, 
could lead to endless difficulties for the 
city, financial and otherwise, and make it 
the prey of every unwise or unscrupulous 
promoter of subdivisions or other enter- 
prises. . . . The city cannot be thus com- 
pelled to burden its public utility, and 
perhaps itself, by providing conduits to 
persons who are out of the city’s limits 
and beyond its taxing powers. 


The extension of the main is specifi- 
cally mentioned in this case, and the 
apparent implication is, that it would 
involve the works sufficiently to war- 
rant rendering of service, if such ex- 
tensions of mains were made. Such 
metropolitan area problems differ to 
some extent in each area, and solutions 
are influenced by legislative powers, 
public policy, and physical and finan- 
cial considerations. 


Group Usage 


Data of a recent study of a water 
system having more than 5,000 cus- 
tomers are shown in Table 1, and use 
by several groups of customers, given 
as a monthly percentage of total an- 
nual sales, is shown in Table 2. 

It will be noted that residential cus- 
tomers in the city have the greatest 
variation between winter and summer 
use, except for the commercial cus- 
tomers outside the city, who were small 
in number and included customers who 
would have a decided summer peak. 

The breakdown of residential cus- 
tomers in the city who use less than 
25,000 gal in any month and those 
who use more than 25,000 gal in one 
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or more months of the year, is given in 
Table 3. It is apparent that the single 
family group using 25,000 gal or more 
in any one month of the year was the 
group creating the major fluctuation in 
usage and a major contributor to the 
increase which produced the system 
peak. The peak in this instance was 
created in part by lawn sprinkling and 
in part by nonconserved air condition- 
ing. The ratio of responsibility for 
lawn sprinkling and 
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Water ‘Usage by Customer Group per r Month . 


l-hr peak usage is used, this annual 
load factor would be a great deal less— 
probably more nearly 20 per cent than 
51.4 per cent. Storage, of course, ob- 
viates production capacity equal to the 
maximum 30-min or hourly peak. 
This system has a substantial indus- 
trial load that increases the load 
factor. 

A check of the maximum hourly de- 
mand of one of the private companies 


which buys water from Kansas City, 


Percentage of Annual Total 
Month Residential Sales Commercial Sales 
All Sales 
In City Outside City in City Outside City 
Jan. 6.05 5.83 5.60 6.28 
Feb. 6.23 5.36 5.15 7.07 
Mar. 6.14 5.32 5.20 6.92 
Apr. 7.47 6.96 6.83 7.97 
May 8.71 8.96 9.51 8.46 
Jun. 7.90 7.48 6.68 8.35 
Jul. 11.20 11.57 9.99 10.94 
Aug. 11.19 12.14 12.78 10.27 
Sep. 11.57 14.42 12.99 8.95 
Oct. 7.42 6.72 8.60 7.92 
Nov. 8.62 8.38 9.24 8.80 
Dec. 7.50 6.86 7.43 8.07 


air conditioning has not been 
determined. 

The necessity of a sufficient mini- 
mum charge was apparent from the 
analysis of total residential bills shown 
in Table 4. Fifty per cent of the bills 
were for 3,000 gal a month or less, 
and 73 per cent for 5,000 gal per month 
or less. The record showed that the 
annual load factor for the system, 
based on the average day to the maxi- 
mum day pumpage, was 51.4 per cent, 
and if that had been similar to an elec- 
tric comparison, where a 30-min or 


Mo., and has over 5,000 customers, 
indicates that its annual load factor, 
based on the maximum hourly peak, 
is approximately 10 per cent, and, 
when based on the maximum day 
pumpage, 44 per cent. This system has 
a relatively small industrial load. 

A comparison of these hourly and 
daily load factors with electric load 
factors for corresponding periods illus- 
trates some of the difficulties of the 
water business, even though water can 
be stored to meet sharp, yet short, high 
demands. 
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The comparison of sales per mile of 
main often is indicative of why water 
rates are higher in certain localities 
than in others. Results of a study of 
23 companies on that basis are given 
in Table 5. 

The lowest sales per mile of main 
in 1945 and 1955 were by the same 
company operating in a suburban area 
with a small number of industrial sales. 
It had over 6,000 customers in 1945 
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TABLE 3 
Breakdown of City Residential Consumption 
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Table 6 gives the totals for the 25 
companies studied. 

The data reflect increases of 98.2 
per cent in plant account, 53.1 per 
cent in the number of customers, and 
29.4 per cent in the plant account cost 
per customer. The 1945 range in the 
plant account per customer, varied 


from $170.23 to $430.13, except for 
one system which purchased its water 
In 


and showed $121.35 per customer. 


Average Consumption per Month—gai 

— Less Than 25,000* More Than 25,000t 

Single Multi- Single | Multi- 

Family family Family family 
Jan. 3,110 | 6,140 4,750 | 17,330 
Feb. 2,840 5,640 4,580 16,670 | 
Mar. 2,690 5,640 4,960 21,690 
Apr. 3,570 7,160 6,790 22,400 
May 4,340 7,200 14,710 22,060 
Jun. 3,710 | 6,380 10,500 19,030 
Jul. 5,530 8,890 19,130 28,410 
Aug. 5,610 7,700 23,780 30,130 
Sep. 6,260 8,770 34,230 33,910 
Oct. 3,280 5,520 8,860 22,650 — 
Nov. 4,060 7,510 9,910 32,710 — 
Dec. 3,410 6,830 6,260 28,780 

| 
Annual average 4,040 6,950 12,430 | 24,770 


and over 21,000 customers in 1955. 
Its rates are necessarily high when 
compared to many older companies. 


Investment Increases 


A recent statistical study of 25 com- 
panies is enlightening as to the in- 
creased investment that has occurred 
in the period from 1945 to 1955. In 
two of the companies the relationship 
between 1944 and 1954 was used be- 
cause 1955 data were not available. 


1955 the range in plant account per 
customer varied from $247.93 to 
$521.81. A similar comparison of four 
municipal water utilities is shown in 
Table 7. The data here reflects in- 
creases of 92.2 per cent in plant ac- 
count, 51.0 per cent in customers, and 
27.3 per cent in plant cost per cus- 
tomer. It will be noted that the per- 
centages are in line with the findings 
on the 25 privately owned water 
utilities. 
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If one were to assume for compara- 
tive purposes that the plant serving the 
customers in 1945 was relatively the 
same as to capacity, efficiency, and 
other vital respects with the plant in 
1955, and that the added plant invest- 
ment reflects plant built to serve the 
added customers, namely $198,303,786 
to serve 402,094 added customers, the 
average investment per new customer 
has been $493.18. In none of the com- 
panies studied has the investment per 
customer in 1955 been less than the 
investment per customer in 1945. A 
rate that would have supported the 
prior investment per customer will be 
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TABLE 4 


Analysis of Total Residential Bills 
According to Usage 


Gallons of Usage Percentage of 

per Month Total Bills 
1,000 or less 17.45 
1,000-2,000 
2,000—3 ,000 16.48 

gv 
3,000-4,000 1271 
4,000-5,000 9.42 
Over 5,000 27.10 


inadequate to support the increased 
capital costs of the present. 

Municipal water utilities normally 
escape the many tax liabilities of a 
private utility, but the typical munici- 
pal water utility has to amortize its 
debt over a relatively short period 
when compared to the life of the 
property. The private utility does not 
reduce its earnings base except through 
depreciation, which is keyed to the 
expected life of the property. 

Plant and maintenance costs have in- 
creased materially in the 1945-1955 
period. A few of such unit costs are 
representative which can be found in 
Table 8. 


WATER RATES 


171 


The major addition to a water util- 
ity’s peak requirements in recent years 
has been the introduction of non- 
conserved air-conditioning equipment, 
in which the water is passed through 
the cooling section but once. This has 
proved to be a serious load-building 
element because it is imposed during 
the normal peak season of a water util- 
ity, its usage is high when in service, 
and its time of usage is but a small 
part of a year. Additional facilities are 
required, and there is little time for a 
privately owned utility to secure an 
adequate return, or for a municipal 
utility to earn funds sufficient to amor- 
tize and pay interest on the debt thus 
incurred. 

W. Victor Weir has summarized 
the problems and costs of such service 


TABLE 5 
Data on Sales per Mile of Main in Gallons * 
1955 1945 
Average 12,177 11,471 
Highest = 18,628 20,692 
Lowest 4,466 1,424 


(2), and has vividly brought out the 
serious features of this type of load as 
compared to lawn sprinkling—in which 
there is a marked diversity in use. 
Fargo, N.D., in this area, has adopted 
the special charge for such service. 
The problem varied in its importance 
dependent in part upon the latitude 
and in part upon the frequency and 
intensity of hot days in the same 
latitudes. 

Rates are in different forms: the 
General Waterworks Corporation in 
Arkansas secured a decision from the 
state’s regulatory commission to charge 
$12.50 annual surcharge per ton for 
nonconserved units; others have 
adopted modifications of such a charge 
by making it a monthly charge for a 
certain number of months, but arriv- 
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ing close to the same total as an an- 
nual surcharge. Weir developed a 
logical annual surcharge of $40 per 
ton of nonconserved air conditioning 
for his company. The impact of this 
load will have different effects on dif- 
ferent systems. In some companies 
its effect may be confined generally to 
the production plant; in others it may 
also require additions to a substantial 
part of the trunk main system, and, in 
still others, it may require revision in 
storage facilities. 

All operators of water systems rec- 
ognize that lawn sprinkling creates a 


problem. This problem, however, 
TABLE 6 


Changes in Water Company Status — 


Over 10- Year Period * 


LEARNED Jour. AWWA 


and by providing in the rate schedule 
all of the protective features required 
to insure equity among customers. __ 
Rate Schedule 

This paper has primarily outlined 
causes for the needed revisions in 
water rates and stated some of the 
problems the operator has had to con- 
front and solve. The next step is the 
conversion of those facts into financial 
terms by the following steps: 

1. Proper evaluation of the costs of 
fire protection and general water serv- 
ice and the assumption of the fire pro- 
tection charge by the general public, 


TABLE 7 


Change in Status Over 10-Year Period of 
Four Municipal Water Utilities 


| 1945 | 1955 


Plant account '$202,000,372 | $400,304, 248 
Number of cus- | 
tomers 757,190 1,159,284 


Average invest- 
ment per 


customer $266.78 | $345.30 


* Data given are totals for 25 companies studied. 


lends itself generally to a reasonable 
solution, except in a few remaining 
communities where flat rates are in 
effect. In such cases, policing seems 
to be the only method of exercising 
any control on lawn sprinkling, and 
there its success is limited. It is sin- 
gular that many of our flat rates are 
in communities where water has to be 
brought for long distances, and where 
the plant cost is high. In some of 
these areas, operating expenses are not 
necessarily low. Such communities 
should appreciate the value of water 
and should make every effort to con- 
serve water. The most effective 
method to accomplish it is by metering 


1945, 1955 


Plant account $52,666,690 | $101,247,536 
Number of cus- 


tomers 174,426 | 263,352 
Average invest- 
ment per 


customer $301.94 | $384.46 


since its benefits are more equitably 
distributed on a property valuation 
basis than by the amount of water 
consumed by each water customer 
(This cost allocation involves fixed 
charges on production plant, storage 
and pumping plant, trunk mains, and 
hydrants. ) 

2. Assignment of responsibility for 
peak consumption according to cus- 
tomer groups (This involves practi- 
cally the same plant elements as are 
included in the fire protection alloca- 
tion, and the same fixed charges. 
These are allocated in accord with the 
demands. ) 
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3. Allocation of commodity costs to 
the respective groups according to the 
commodity sold (The commodity ex- 
penses include all operation and main- 
tenance expenses not directly charge- 
able to fire protection, customer costs, 
or special services. Customer costs are 
those incurred in the reading of meters, 
billing and collecting of revenues, plus 
the operation and maintenance of serv- 
ices and meters. The major part of 
distribution expenses are also included 
in this charge. ) 

5. Special charges for nonconserved 
air conditioning, designed to insure a 
more equitable subdivision of demand 
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carious operating condition—particu- 
larly in meeting its peak requirements. 
Too many treat water as free, failing 
to realize the cost of the plant to deliver 
it, the cost of preparation of the water 
so it may be safely used, and other spe- 
cial problems of delivery dependent 
upon rate of delivery, topography, and 
general layout of a community. It 
should be remembered, too, that the 
cost of water seldom, if ever, is the 
controlling element in the location of 
an industry, it is the amount of water 
which is available that may have some 
influence. 

Water is our most valuable asset as 
far as life is concerned, and should 


Increases in Typical Plant and Maintenance Costs 


Lead 


1945 1955 
Cast-iron pipe, 6-in.—per ton, fob Birmingham, Ala. $45.00 $106.80 
Copper electrolytic—per pound at basing point 12.00 38.20 
per 100 ib, St. Louis 5.70 1223 
Zinc—per 100 Ib, E. St. Louis 8.25 14.90 — 
Steel pipe, 3-in., butt weld, galvanized, at basing 
point—per ton 80.74 161.74 


writer’s experience has _indi- 
‘cated that water rates and minimum 
charges have generally been too low 
and brackets in rate schedule have 
often been too short, permitting many 
customers to purchase water at the 
minimum rate before having produced 
enough revenue to reflect their fair 
share of total costs of service. The 
last bracket in rate schedules has often 
been too low, reflecting more nearly 
an incremental cost rather than a 
charge that recognizes use of facilities, 
as well. Water rate revisions are often 
delayed because of reluctance on the 


be sold at reasonable rates, but at rates 
that will permit the furnishing of ade- 
quate and satisfactory service. The 
equitable distribution of those costs 
between customers is imperative, and 
rate schedules should provide special 
charges where necessary to insure the 
equity of service costs. 
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i ¥ Diatomite Filters for Municipal Installations 


A. paper presented on Oct. 24, 1956, at the Iowa Section Meeting, 
_-- Des Moines, Iowa, by E. Robert Baumann, Assoc. Prof. of Civil 
(San.) Eng., lowa State College, Ames, Iowa. 


HE use of diatomite filters for the 

filtration of water has greatly in- 
creased since their early development 
by the US Army in World War II 
(1). Shortly after the war, these fil- 
ters were used extensively for high- 
rate swimming pool water filtration. 
As operating data and experiences be- 
came available (2, 3), the filtration 
rates were decreased to 3 gpm per 
square foot and more successful opera- 
tions were obtained. In some states 
more than half of the new pools being 
constructed are equipped with diato- 
mite filters. 

During recent years diatomite fil- 
ters have been proposed for use in the 
filtration of potable water for munici- 
palities. In 1950 and 1951, Sanchis 
and Merrell (4) conducted studies to 
determine the feasibility of using such 
filters on the Los Angeles water sup- 
ply. In the period 1946-1953, the 
theory of the operation of diatomite 
filters was studied at the University of 
Illinois under contract with the US 
Army (5-9). As early as 1949, sev- 
eral diatomite filters were approved 
for municipal use in New York and 
Illinois (10). The operating results 
from only one of these plants (Cherry 
Valley, N.Y.), have been described in 
detail in the literature (/1). The 
operating results of sand and diatomite 
filters on a potable industrial water 
have recently been compared (12). 

There is a need for additional infor- 
mation about diatomite filters and their 
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application in potable water filtration. 
To determine what areas of diatomite 
filtration require further study, the 
Iowa Engineering Experiment Station 
conducted a preliminary evaluation of 
diatomite filters in municipal installa- 
tions. The study was conducted in 
two phases: [1] the completion of a 
questionnaire survey to determine cur- 
rent health department attitudes and 
experiences with municipal diatomite 
filters ; and, [2] the evaluation of exist- 
ing municipal installations by means 
of an inspection visit to obtain plant 
design and operating data. 


Questionnaire Survey 


Plans and specifications for water 
treatment plants must usually be sub- 
mitted to the state health department 
for review and approval before plant 
construction is begun. For that reason 
it was assumed that state health de- 
partments would represent a valuable 
source of material for evaluating the 
feasibility of using diatomite filters for 
the filtration of potable water supplies. 
A questionnaire form was prepared 
and copies were dispatched to the 
health departments. Essentially, the 
aim was to discover : 

1. Whether the state health depart- 
ment would approve diatomite filters 
on municipal water supplies 

2. Whether any change was contem- 
plated in their approval policy 

3. What filter design or other con- 
siderations were evaluated in review- 
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departments and of the health depart- 
ments of Alaska and Hawaii. All 
questionnaires were returned. 


municipal diatomite 


ing 
filters 
4. Whether any 
plants had been built in the state and 
whether they were satisfactory. 
The survey questions were kept few 
in number and brief to encourage re- 


diatomite filtration 


Questionnaire Results 

The results of the questionnaire per- 
taining to the present attitudes and 
TABLE 1 


Summary of State Health Policies Pertaining to Municipai Diatomite 
Filtration Plants 


StaTEs Not APPROVING 
Alabama Georgiat Missouri|| Pennsylvania 
Arizona mG Kansas|| New Jersey Tennessee 
Arkansas* || Kentucky North Carolina Texas #3) 
Connecticut Louisiana] Ohio Utah pale 
Florida Mississippi Oklahoma Washington]! a 
States HAVING No FIXED POLicy 


South Carolina 
South Dakota 
Vermont 


Montana 
Nebraska§ |! 
New Hampshire 
North Dakota 


California Maine 
Colorado Maryland 


Indianat  Massae husetts. 


Hawaii wae 


STATES APPROVING 


Delaware Oregon 


STATES APPROVING WITH RESERVATIONS 


Alaska (experimental plants only) 

Idaho (might approve when used in well-protected and nonpolluted source for 
turbidity removal) 

Illinois (with reservations) 

lowa (might approve on a well supply, not on a surface supply) 

Michigan (will approve only on Midland-Saginaw pipeline and perhaps 
Lake Superior water) 

Minnesota (might approve on a safe well supply but not on a surface supply) 

New Mexico (conditional approval) 

Rhode Island (approve on experimental plant only) 

Virginia (will approve for iron removal or where chlorination alone produces 
safe supply, will not approve for surface supply) 

Wisconsin (will approve on a safe well supply, but not on a surface supply) 


_* May later consider their use for purpose other than for bacteria removal. 
ma t Will approve for emergencies only. 
Would approve for iron removal. 
_ Presently would not approve. 
| Poor experience with swimming pools led to present policy opposed to diatomite filters for municipalities. 


If satisfactory there, might approve for turbid surface water. 


policies of health departments with re- 
gard to municipal diatomite filters are 
summarized in Table 1. No states 
contemplated changing policy within 
“oo & 


turn of the complete questionnaire. 
The questionnaire, together with an 
explanatory letter and return envelope, 
was mailed to the directors of the engi- 
neering divisions of the 48 state health 
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3. The widespread unfamiliarity with 
_-— diatomite filters and their principles 


evaluating the feasibility of a proposed 
installation. Although sixteen states 


_ have indicated that they would approve 
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Many of the state health depart- 4. An unfounded belief that all diat- 
ments which will not approve or which omite filters are difficult and expensive 
resist the installation of diatomite fil- to operate 
tration plants for potable water sup- 5. The danger that raw water 
plies indicated that such resistance might pass unfiltered through the thin 
: springs partly from: layer of diatomite filter aid on the 
1. Prejudice based upon observation filter septum. This feature, inherent 
of poorly designed and poorly operated in diatomite filters, probably consti- 
TABLE 2 
Considerations for Approval 
State Points Considered 
Alaska r Purpose of filtration; availability of competent operating person- 
Me 7 nel; climatic conditions and water temperature; considered 
experimental plants. 
a Delaware Evaluate detailed plans and specifications; consider purpose of 
; - plant, basis for design, filter rate, rate control, and so on 
Idaho Would a health hazard be introduced or eliminated by the use of 
diatomite filters? 
Illinois Quality of raw water. Quality and purpose of filters 
Michigan Each installation considered on its own merits e 4 a | 
Nebraska Dependability; good operating instructions; one year of success- 
ful operation elsewhere ; justify their superiority to sand filters 
Nevada Plant must accomplish intended result 
New Mexico Purpose of filters; size of community; operating personnel 
New York Purpose intended; turbidity of raw water to 10 but not greater 
=” than 30 ppm; not approved for color removal; not approved 
a ; for iron removal unless iron is completely precipitated 
Oregon Practicability in proposed application 
West Virginia Judge each case on its merits 7 
Wisconsin ‘Must justify” each installation t 
I 
— ___ diatomite filtration plants for munici- tutes one of the major reasons for 
pal or swimming pool water state health department resistance to 
i= 2. A definite lack of reliable and diatomite filters for municipal water r 
adequate data for successful evaluation filtration. t 
a of diatomite filter performance over a In the questionnaire, each state was 
2 wide range of water qualities asked to detail the points considered in 
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municipal diatomite filtration, only 
twelve attempted to outline the points 
they had considered in evaluating spe- 
cific installations. The policies fol- 
lowed in these states are summarized 
in Table 2. 

A review of the points outlined in 
Table 2 indicates that all states chiefly 
consider the fact that the plant must 
be capable of performing as planned. 
Only New York attempted to list con- 
ditions under which such filters would 
or would not function. In all proba- 
bility, the lack of definite stated cri- 
teria is chiefly due to the fact that 
such criteria are not as yet available 
to the profession. 

As of Aug. 1, 1956, a total of 29 
municipal diatomite filtration plants 
had been constructed in ten states and 
Alaska. Table 3 lists the data pertain- 
ing to each installation obtained from 
the questionnaire. Of the total of 29 
plants installed, four plants have since 
been abandoned. Unfortunately, the 
questionnaire data were not extensive 
enough to determine whether the 
plants were unsuccessful due to poor 
plant design, poor operation, or the 
application of diatomite filters to a 
nonfeasible type of operation. Addi- 
tional data are being sought about each 
of the abandoned plants. 

The locations of the municipal plants 
are summarized in Table 4. The 
sources of water for municipal installa- 
tions using the filters are given in 
Table 5. 


Inspection of Plants 


In the second phase of the prelimi- 
nary study, the author made an inspec- 
tion visit to sixteen of the municipal 
diatomite filtration plants listed in 
Table 1. The feasibility of municipal 
diatomite filtration plants was deter- 
mined by an evaluation of: [1] the 
purpose of each plant; [2] the source 
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of the water; [3] the installation and 
its equipment; [4] the adequacy of the 
operating procedure ; [5] the operating 
results; and [6], the capabilities of 
the operator. 

Most of the 29 municipal diatomite 
filtration plants are located in Michigan 
and New York. As a result, an inspec- 
tion trip was conducted in which the 
following fourteen plants were inspected 
in a period of 5 days: Aus Gres, Lin- 
wood, Kawkawlin, Saginaw Township, 
Carrollton Township, Bangor-Monitor 
Township, Auburn, and Belleville, in 
Michigan; and Tupper Lake, Cherry 
Valley, Palmyra, Copenhagen, Gas- 
port, and Lyndonville, in New York. 
The trip was made in a light airplane 
and a rental automobile was used for 
local travel to each of the plants. Vis- 
its have also been made to the plants 
at Mounds, IIl., in 1950, and at Worth- 
ington, Minn., in 1955. 

The objective at each of the plants 
visited was to gather and record data 
pertaining to its physical installation 
and operating characteristics, with 
special interest in the cost and effec- 
tiveness of the treatment. The opera- 
tor of the plant was usually asked to 
describe the purpose and operation of 
his charge and to discuss its capabili- 
ties. The author inspected the physi- 
cal installations to determine the plant 
characteristics. If the operator could 
not be located, the mayor or other re- 
sponsible official was asked to serve as 
a guide on the visit. A form record 
was used to collect the data obtained 
during each visit. 


Source and Quality—Lakes 


Seven of the diatomite filtration 
plants visited in Michigan derived their 
raw water supply from the Midland- 
Saginaw pipeline. A central pumping 
station pumps raw, prechlorinated 
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TABLE 
Municipal Diatomite Filtration Plants 


Health 
Location Pop. Dept. Year Built For Removal of 
Approval 
1. Seal Beach, Calif. 3,553} no 1950 taste 
2. Campbell Hill, Il. 336 | yes 1950? iron 
3. Mounds, IIl. 2,001! yes 1949 iron 
4. Auburn, Mich. ba 4 900| yes | 1952 turbidity 
5. Aus Gres, Mich. 450| yes 1950 
6. Bangor—Monitor Metr. Dist.,| 1,000} yes 1952, 1956 
Mich. 
7. Carrollton Township, Mich. 3,500} yes 1950 turbidity 
8. Kawkawlin Met., Dist., Mich. 700| yes 1952 turbidity 
9. Linwood Met. Dist., Mich. 500| yes 1955 turbidity 
10. Saginaw Township, Mich. | 10,000 | yes 1954 turbidity 
11. Belleville, Mich. 1,800; yes* | 1954 turbidity, plankton 
12. Worthington, Minn. 7) 7,900| no | 1955 | turbidity, plankton ( 
13. Santa Rosa, N.M. i 4 yes 1950, 1954) turbidity 
14. Cherry Valley, N.Y. 760 | yes 1949 turbidity 
15. Copenhagen, N.Y. : 539| yes 1953 turbidity 
16. Gasport, N.Y. 800! yes 1949 turbidity, Fe, 
17. Greenwood Lake, N.Y. ( 
, —,. oa | yes 1954 turbidity & algae 
18. Lyndonville, N.Y. 777| yes 1955 | turbidity & algae 
19. Montrose Water Dist., N.Y. 9,000| yes 1955 turbidity 
20. Palmyra, N.Y. 3,034 yes 1956 turbidity 
21. Sherburne, N.Y. 1,600| yes 1953 iron, color, turbidity 
22. Tupper Lake, N.Y. 5,440| yes 1952 turbidity, iron, color, algae 
23. Willsboro, N.Y. 838) yes 1952 turbidity 
24. Lake Wister, Okla. | no turbidity 
25. Estacada, Ore. 950| yes | 1955 turbidity 
26. Yoncalla, Ore. 626| 1954 turbidity 
27. Bedford, Pa. 3,600} no 1955 turbidity 
28. Norton, Va. 4,315} no 1954 iron an 
29. Anchorage, Alaska 500} yes | 1955 turbidity 
* Temporary 
t Experimental 
pressure conduit to the large cities of Aus Gres, Linwood, Kawkawlin, 7 
Midland and Saginaw, Mich. Several Saginaw Township, Carrollton Town- 


small cities and numerous individuals 
are permitted to use the pipeline as a 
source of water. Individuals are per- 
mitted to use the water without fur- 
ther treatment. Small towns, how- 
ever, are required by the State Health 
Department to filter the water. 


ship, Bangor-Monitor Township, and 
Auburn, Mich., all towns having a 
population range of 400 to 10,000, take 
water from the pipeline and filter it 
through diatomite filters. The towns 
nearer the pipeline intake, Aus Gres 
and Linwood, require no pumps, as the 
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Raw Water Source Operating Results : 
wells unsatisfactory | plant abandoned - 
wells unsatisfactory | plantabandoned = = — 
wells unsatisfactory | plant abandoned ang 
Midland-Saginaw pipeline satisfactory peta! 
Midland-Saginaw pipeline satisfactory 6 A-2 
Midland-Saginaw pipeline satisfactory hag 
Midland-Saginaw pipeline satisfactory wh 
Midland-Saginaw pipeline satisfactory 
Midland-Saginaw pipeline satisfactory 
Midland-Saginaw pipeline satisfactory 
Huron River satisfactory temporary alternate supply 
Okabena Lake excellent city owned plant supplying industry only 
Pecos River good | private utility 
Brook & impounding res. very good excellent records, short filter runs in spring 
Deer River satisfactory | 
East Brook & impounding res. | good 
Greenwood Lake problems excessive organisms, auxiliary supply May-— 

October on 
Lake Ontario supplements slow-sand filters 
Catskill Aqueduct satisfactory vacuum filter, intermittent use 
Canandaigua Lake satisfactory 
Mad Brook, aux. well 
Tupper Lake auxiliary summer supply 
Lake Champlain 
Lake Wister recreational area, experimental wes 
Clackamas River a : good 


small stream 

Raystown branch of 
Juniata River 

abandoned coal mine 


fairly 
poor 


Ship Creek 


| improves water markedly 
plant abandoned, short filter runs 


temporary source 
tion 
serves native hospital only 


approved without filtra- 


pressure is high enough for both filtra- 
tion and service. As the distance from 
the intake increases and the pres- 
sures decrease, supplemental or boos- 
ter pumps are required during periods 
of high water demand. 

The raw water usually contains 
about 0.5-0.8 ppm of chlorine residual. 
The water turbidity usually very 
low. Over a period of 23 months, a 
turbidity of 8 ppm was equaled or 
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exceeded on only 30 days. The maxi- 
mum turbidity recorded during this 
period was only 27 ppm. The chief 
chemist at the Saginaw water plant 
indicated that the water turbidity 
varied between 2 and 80 ppm. 

The operators of all of the plants 
reported excellent removal of turbidity, 
but only partial removal of color. 
Varying with grade of filter aid, filtra- 
tion rate, and turbidity, filter runs 
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ranged from 10 min. to 30 days. Aus 
Gres reported usual runs of 1 week, 
Linwood of 16 days, and Saginaw 
Township of $ to 1 day. No cost-of- 
filtration data were available at any of 
the plants. 

Three additional lake water plants 
in New York were inspected at Tupper 
Lake, Palmyra, and _ Lyndonville. 
Tupper Lake is a mountain lake about 
2 miles wide by 8 miles long, and is 
fed by springs and melting spring 


TABLE 4 
Location of Diatomite Municipal Plants 
States Neo: of Plants 
Michigan 8 
New Mexico 
York 
Oregon 2t 
No. of Plants 
California 
Oklahoma 
Pennsylvania 
Virginia 1§ 


| 


* Plants abandoned. 

+ Experimental plants. 
Plant serving industry only. errs 
Plant approved with chlorination only. r= 


snows. In winter, the lake turbidity 
is usually less than 2 ppm, but it in- 
creases in the spring to as much as 60 
ppm. During the summer when it is 
used only as an emergency water sup- 
ply, the maximum turbidity is 30 
ppm. With water of this turbidity, 
filter runs vary from 50 to 87 hr at a 
filtration rate of 1.25 gpm per square 
foot. The operator and town officials 
reported excellent removal of turbidity 
by the plant but only partial removal 
of color. 
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Palmyra takes its water from Canan- 
daigua Lake, one of the Finger Lakes 
in central New York. The lake is 
about 15 miles long by 2 miles wide. 
The turbidity in the lake is usually 
very low, except during spring runoff. 
Lyndonville takes its water from Lake 
Ontario, which also has low turbidity 
in the water. Both cities report excel- 
lent removal of turbidity. Neither 
plant had operating data available. 

The experience at the seven plants 
in Michigan and three plants in New 
York indicates that diatomite filters 
can be used successfully and economi- 
cally on lake waters containing up to 
80 ppm of turbidity. None of the 
plants demonstrated an ability to oper- 
ate filters in their most efficient range. 


Impounding Reservoirs 


Cherry Valley and Gasport, N.Y.., 
obtain water from small impounding 
reservoirs. Cherry Valley has a reser- 
voir of 2-3 acres fed by springs and 
surface runoff. Gasport has a reser- 
voir 9-10 mil gal in capacity, also fed 
by runoff. The turbidity at both 
plants varies from a trace to as much 
as 60 ppm. Both plants report excel- 
lent removal of turbidity. Cherry Val- 
ley maintains complete records to show 
costs of water filtration. 


Impounded River 


Belleville, Mich., obtains its water 
from the Huron River above a small 
power dam. The water is used as a 
summer emergency supply. The city 
has no record of the water turbidity, 
but the operator classes it as very high. 
In spite of the high turbidity, filter 
runs of 8 hr are reported with excellent 
turbidity removal. The plant operates 
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Abandoned Plant 


In addition to the summer 1956 vis- 
its of fourteen municipal plants still in 
service, the author has studied one mu- 
nicipal plant which has since been 
abandoned. In 1950 a study was 
made of the diatomite filtration plant 
built at Mounds, IIl., for the removal 
of iron from a well supply. The raw 
water was obtained from wells contain- 
ing 0.56 and 1.85 ppm of iron, respec- 
tively. The water was aerated on a 
coke tray aerator and settled in a 
40,000-gal ground storage reservoir. 
The water was filtered at a rate of 


cated that they hoped to abandon it 
because of the operating difficulties. 

The real source of the operating dif- 
ficulties may be found in the operating 
practices employed at the plant. These 
may be summarized as follows: 

1. Although two filters were pro- 
vided, only one filter was operated at 
a time, resulting in an operating filtra- 
tion rate twice the design rate. The 
actual filtration rate at the start of a 
run was about 3.91 gpm per square 
foot and the filter was backwashed 
when the rate dropped to 1.88 gpm 
per square foot. The average filtration 
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TABLE 5 
Sources of Water Supply for Diatomite Filter Plants 


For Removal of | Source of Water No. of Plants 
Iron | abandoned coal mine 1 
Iron = impounded brook & auxiliary well 1 
Turbidity and algae _ Midland-Saginaw pipeline 7 
Turbidity and algae Catskill Aqueduct 1 
Turbidity and algae | lakes 7 
Turbidity and algae rivers 6t 
Turbidity and algae | impounding reservoirs 2 
Turbidity and algae creek 1 
Taste | well 1* 


* Plant abandoned. 
t One plant abandoned. 


300-425 gpm. Two filters were pro- 
vided with sufficient filter area to give 
a design filtration rate of 1.88 gpm per 
square foot. The removal of iron by 
the plant was excellent ; filtered samples 
sent to the state for analysis consis- 
tently showed less than 0.01 ppm of 
iron. 

The wire-wrapped filter elements in 
the plant were difficult to keep clean 
and free of iron. Filter runs prior to 
the inspection averaged about 10-12 
hr. At the time of the visit, the plant 
operator and the mayor expressed dis- 
satisfaction with the plant and indi- 


When the 


rate was thus about 2.90 gpm per 
square foot. 

2. Although flow rate indicators 
were provided, no attempts were made 
to secure a constant  rate-of-flow 
through the filters. 

3. In precoating, the filter-aid pre- 
coat was run on and filtration started 
at once. The excess filter aid passing 
the filter was allowed to enter the dis- 
tribution system. 

4. The service pumps supplying the 
filtration pressure were controlled by 
the water level in the elevated tank. 
pumps were off, the iron- 
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contaminated filter cake was allowed to 
drop off and was sometimes picked up 
again when the filtration was resumed 
on demand of the elevated tank water 
level. 

5. When the plant ran out of filter 
aid, as it had done for a 2-week pe- 
riod during which the inspection was 


Fig. 2. 


Vertical diatomite filters are shown on the left. 
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ciples of diatomite filtration, rather 
than a mechanical failure of the filters 


All of the plants visited recently 
used installations basically similar. 
All but two used vertical, cylindrical, 


themselves. 


Municipal Diatomite Filtration Plant, Palmyra, N.Y. 


On the right is a typical body-feed 


tank, proportioning pump, and flash mixer. 


made, the iron-bearing water was run 
through the plant sometimes without 
bypassing the filters. 

Under such conditions a diatomite 
filter could not be expected to operate 
satisfactorily. The failure of the in- 
stallation should be considered a human 
failure in not understanding the prin- 


filter elements suspended from a tube 
sheet. The filtration rates varied from 
0.9 to 2.0 gpm per square foot. Most 
used precoat pots and body-—feed tanks. 
Body feed was mixed with flash agi- 
tators and fed through proportioning 


pumps. Figures 1, 2, and 3 show 
views of a typical installation. 
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Certain recommendations and warn- 
ings relating to operations and brought 
out as a result of the visits, must be 
given: [1] Plug valves give trouble in 
maintenance and operating when body 
feed must pass through the valve; [2] 
according to the operators, stone ele- 
ments require more frequent cleaning 
and replacement than other types of 


filters should have facilities for remov- 
ing the heads without the use of over- 
head cranes or A frames; [7] the filter 
elements should be independently re- 
movable from the tube sheet; [8] the 
plant layout should be practical and 
designed for convenience of operation ; 
[9] reciprocating service pumps should 
not be used with diatomite filters; and 


TABLE 6 re 
Typical Average Daily Use of Materials, Cherry Valley Diatomite Filter Plant rae 
Feb. 1955 309,000 19 60 2.0* 187 
May 1955 173,000 11 54 1.5 110 
Sep. 1955 100,000 7 33 2.2 110 
Dec. 1955 258,000 6 43 1.38 1800 
Feb. 1956 312,600 7 39 1.50 20500 
* Estimated. 
TABLE 7 
Cost of Materials, Cherry Valley Diatomite Filter Plant 
Cost per 1,000 gal—$ 
Month 
Filter Aid* Chlorinet | Powert Labor§ Total | Per 1,000 gal) 
Feb. 1955 4.74 | 0.30 | 3.82 2.50 11.36 0.037 
May 1955 3.90 0.225 2.24 2.50 8.87 0.051 
Sep. 1955 2.40 0.33 2.24 2.50 7.47 0.047 
Dec. 1955 2.94 0.21 3.68 2.50 9.33 0.036 
Feb. 1956 2.76 0.22 | 4.19 2.50 | 9.67 | 0.031 


* $120 per ton. 

+ 15¢ per pound. 

¢ 2.04¢ per kilowatt hour. 

§ $1.25 per trip to plant—two trips per day. 


| Total average is $0.040 per 1,000 gal; add $0.02 depreciation costs for a total filtration cost of $0.06 per 1,000 


gal. 


elements; [3] the body-feed propor- 
tioning pumps do not have sufficient 
capacity to be effective in periods of 
high turbidity—with high strength 
slurries, maintenance becomes a prob- 
lem and operation becomes erratic ; [4] 
there is a definite need for better flow- 
rate indication and control; [5] the 
system of pipes should permit back- 
washing with filtered water; [6] the 


[10] prechlorination of raw water 
should be required in municipal filtra- 
tion plants. 


Operational Procedures 


All of the municipal plants used 
basically the same method of operation. 
The filters were normally operated to 
about the recommended pressure drop 
if runs were long. The use of body 
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feed was generally ignored or ineffec- 
tually used. At some plants, the body- 
feed apparatus was in storage. In all 
plants there was little variation in the 
amount of body feed used. When, as 
it happened in some plants, the turbid- 
ity increased 30-fold, the body feed 
might be doubled or, at most, quad- 
rupled. At no plant, the author thinks, 
was body feed used effectively. 

The major recommendations per- 
taining to plant design from the point 
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body-feed tanks, as they tend to break 
down the fragile filter-aid particles. 


Operating Records 


Of the plants visited, only one main- 
tained records of sufficient accuracy 
and length to permit cost of filtration 
evaluation. No plant maintained any 
record of raw- or filtered-water turbid- 
ity. The records at Cherry Valley 
most nearly approached the desired 
minimum records. 


of view of operation are that: [1] 
body-feed equipment should be both 
large and versatile enough to provide 
continuous body-feed dosage for an 
8-hr period at the maximum rate re- 
quired; [2] body-feed rate should be 
based on a need of not less than 2-3 
ppm of body feed per ppm of turbidity 
(this is an approximate recommenda- 
tion as turbidity is a poor indication 
of body-feed requirements 5, 9]) ; 
[3] the operator should anticipate and 
make body feed adjustments consistent 
with changes in the water quality ; and 
[4] flash mixers should not be used in 


Fig. 2. Horizontal Diatomite Filter, Palmyra, N.Y. 


Table 6 lists the Cherry Valley aver- 
age daily use of materials in the opera- 
tion of its filter. 

Town officials indicated that filtra- 
tion costs were excessive, for water 
charges were 60¢ per 1,000 gal, yet the 
department was losing money each 
year. Analysis of the filtration data 
revealed that the cost of filtration aver- 
aged only about 4¢ per 1,000 gal. The 
breakdown is given in Table 7. As- 
sured that this represented a very eco- 
nomical cost of filtration, the record 
analysis was continued. Plant produc- 
tion averaged 242,500 gpd against 
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plant sales of 37 ,000-40,000 gpd. 
Operating losses of 85 per cent obvi- 
ously resulted from plant waste, and 
not from high cost of filtration. In 
spite of the fact that more than 6 years 
of records were available in Cherry 
Valley, the city fathers were unaware 
of the fact that they were wasting 
more than 85 per cent of the water 
filtered. 

On the basis of this inspection trip, 
it is recommended that: [1] a mini- 


Operator Requirements 


Both Michigan and New York re- 
quire that the operator of a diatomite 
filtration plant be registered. A mini- 
mum requirement for registration 
should include a high school education, 
mechanical ability, demonstrated knowl- 
edge of the principles of water treat- 
ment and diatomite filtration, attend- 
ance at a short course or other training 
program, demonstrated interest in eco- 
nomical plant operation, and ability to 


Pig. 3. 


mum standard record of filter plant 
operation be established and main- 
tained at every plant; [2] every plant 
should also maintain a record of water 
quality—samples of raw and filtered 
water should be taken and sent to the 
state health department for chemical 
and bacteriological analysis weekly and 
state reports should be retained by the 
city; [3] a record of water turbidity 
is the minimum essential for use in 
controlling body-feed operations, but 
turbidity is not a good measure of 
body-feed requirements. 


Pumping Units, Diatomite Filtration Plant. 


maintain adequate records. Probably 
the most important deficiencies of the 
operators questioned were their lack of 
understanding of the principles of body 
feed and their lack of interest in main- 
taining adequate plant records. 


The results of the survey | question- 
naire and the inspection of sixteen mu- 
nicipal diatomite plants indicated con- 
clusively that: 

1. Diatomite filtration plants can be 
and are being operated successfully and 


Conclusions 
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economically on potable water supplies 
for municipalities. Successful munici- 
pal filtration plants deriving their 
water supply from lakes, impounding 
surface reservoirs, and large rivers 
were inspected. 

2. A study of plant operation indi- 
cated that the effectiveness of filtration 
and economy at all of the plants could 
be improved by the better application 
of the principles of body feed. 

3. The only cost data available indi- 
cate that, at Cherry Valley, N.Y., the 
cost of filtering impounded surface 
water with a turbidity of up to 60 ppm, 
averaged 6¢ per 1,000 gal including 
labor, power, diatomite, and plant de- 
preciation. Operating costs excluding 
plant depreciation were about 4¢ per 
1,000 gal. 

4. To provide cost and filter effi- 
ciency data for additional plants, con- 
trolled field tests should be made at 
existing municipal plants suitable for 
research. 

A detailed review dealing with 
items to be considered in the review 
of plans and specifications for diatomite 
filters for municipal installations should 
be prepared and distributed to improve 
the design of future municipal plants. 
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A paper presented on Oct. 25, 1956, at the Chesapeake Section Meet- 
ing, Baltimore, Md., by Harry N. Lowe Jr., and Don C. Lindsten, 


Harry N. Lowe Jr., and Don C. Lindsten 


both of the San. Eng. Branch, Engr. Research & Development Labs., 
Army Corps of Engrs., Fort Belvoir, Va. ; 


ANITARY engineers and others 

associated with the general field 
of public health should be aware of the 
possible impact which released atomic 
energy might have upon the health and 
well being of all mankind. 

A potential source of radiological 
contamination of the environment 
comes from the nuclear power reactor. 
To reap the full benefits of nuclear 
power, reactors should be safe and 
their operation should be monitored in 
sufficient detail to make sure that the 
margin of safety remains. A major 
failure occurring in an operating reac- 
tor is easy to spot. The task of moni- 
toring equipment and techniques is to 
detect and measure long-term addi- 
tions to the environmental radiological 
background. As nuclear power plants 
use water and could contaminate sur- 
face streams, environmental monitoring 
is of interest to both the nuclear power 
specialist and those associated with 
water works engineering. 

The US Army Corps of Engineers 
and the AEC are constructing the pro- 
totype of the Army Package Power 
Reactor (APPR-1) at Fort Belvoir, 
Va. This reactor is a pressurized wa- 
ter power unit rated at 2,000 kw. 
Built near the Potomac, the plant will 
draw water from Gunston Cove for 


condenser cooling. ote 


In designing and planning plant op- 
eration, no efforts were spared to as- 
sure a safe reactor. The Sanitary 
Engineering Branch, Engineer Re- 
search and Development Laboratories, 
Fort Belvoir, Va., is determining the 
radioactive background in the vicinity 
of the site and will monitor the area 
once the reactor is in operation. The 
work is being done under the general 
supervision of the Nuclear Power 
Branch of the Laboratories. 


Need and Effectiveness 


Power reactors will normally be 
equipped with instruments capable of 
detecting any significant contaminating 
event. The basic problem of environ- 
mental monitoring is, therefore, the 
detection and measurement of small 
increases in background that might 
occur after the plant has become op- 
erational. The changes which may 
have to be measured wiil occur over 
long periods of time, thus placing a 
premium on accurate and lengthy 
records. 

It must be understood that no site 
on earth has a radioactive background 
of zero. The planet is continually 
subjected to ionizing radiation from 
cosmic rays, terrestrial radioactive ma- 
terials such as radium, thorium, or 
uranium ores, and gaseous radioactive 
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materials such as radon or radioargon. 
The normal background, however, al- 
though finite, is usually of a low order 
of magnitude. The Washington, D.C.- 
Fort Belvoir—Baltimore triangle falls 
in this normal pattern. 

Although little information is avail- 
able on natural backgrounds in past 
years, it may be assumed that the back- 
ground at any given site was essentially 
constant prior to 1945. Today, back- 
ground measurements are subject to 
wide variations, resulting principally 
from nuclear weapons and devices tests 
of the US, the United Kingdom, and 
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4 
power plant cooling water could, for 
example, caused by bomb debris fallout 
at a remote test site rather than failure 
or faulty operation of the reactor. In 
practice, the monitoring program must 
maintain a continuous check of radio- 
activity in the air, in surface water, in 
silt that settles out of surface water, 
and in local ground water. 


Monitoring Methods Used 


The environmental radiological mon- 
itoring program at Fort Belvoir pro- 
vides for the collection and study of 
the following samples : 


TABLE 1 
Range and Average in Radiological Background * 


Background 


Range—Counts per minute 


Average—Counts per minute 


Ground water 

Precipitation 

Air 

River bottom sediment el 
Surface water 


Dust collected on gummed paper 


the USSR governments. Other con- 
tributors to the contamination may be 
universities, hospitals, or other research 
organizations using radioactive mate- 
rials or nuclear reactors. 

To be effective, a monitoring pro- 
gram must be able to detect and meas- 
ure small increases in the radioactivity 
level due to local causes and, at the 
same time, recognize and reject those 
increases resulting from bomb debris 
fallout and other remote causes. It is 
thus necessary to measure background 
for some time before the reactor is 
operated. A year seems to be about 
the optimum period. A sudden rise 
in the radioactive count of a nuclear 


0-7.5 per liter 

9-363 per liter 

1.7-9.3 per 1,000 cu ft 
0-6.7 per gram 

0-18.7 per liter 

0-450 per square foot 


* Recorded at Fort Belvoir, Va., Nov. 1955—Apr. 1956. 


2.1 per liter 

93 per liter 

5.2 per 1,000 cu ft 
3.4 per gram 

2.9 per liter 

60 per square foot 


1. Ground Water—coliected weekly 
from a test well adjacent to the reac- 
tor site 

2. Precipitation—collected 
site as rain and snow occurs 

3. Air—collected at two air sam- 
pling stations at Fort Belvoir (stations 
operated 1 day per week) 

4. River Sediment—collected once 
every three months at sampling points 
in the Potomac River and tributaries 

5. Surface Water—collected once 
weekly at sampling points in the Po- 
tomac River and tributaries (sam- 
pling includes raw water to Dalecarlia 
Filtration Plant, Washington, D.C.) 


at the 
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6. Dust (Gummed Pe Paper )—collected 
once weekly at sampling stations in 
the Fort Belvoir-Washington, D.C. 
area. 

After preparation, all samples are 
counted with a Geiger-Miiller end win- 
dow tube assembly and scaler. The 
next step is to evaporate 1 lb of the 
sample to near-dryness in an evaporat- 
ing dish. The residue is then trans- 
ferred to a planchet and evaporated to 
dryness under an infrared lamp. The 
final step is to count the sample and 
report results in counts per minute per 
liter. Air filtration and gummed 
paper samples are handled in much the 
same method. The sample is turned 
to ash at 600°C, then transferred to a 
planchet. Finally, the count sample is 
made. Air filtration results are re- 
ported in counts per minute per 1,000 
cuft of air samples; gummed paper 
samples as counts per minute per 
square foot of gummed _ surface 
exposed. 

River bottom sediment samples are 
dried at 150°C. A 1-g sample is then 
weighed out and counted. The results 
are reported in counts per minute per 
gram. 

The current program is providing 
data before the reactor is placed in 
operation. A slightly modified version 
of this program will be used to pro- 
vide a continuous check on the en- 
vironmental radiation level after the 
reactor is placed in operation. 


John W. Krasauskas 


Chief, Plant Operation Branch, Water 
Supply Div., US Army Corps of Engrs., 
Washington District, Washington, D.C. 

In this presentation, the authors have 
treated the application of the principles 


Discussion 


Typical Results 


Typical results of the monitoring 
program are shown in Table 1. The 
fluctuation in background is due in 
large measure to fallout from the scores 
of nuclear explosions that have taken 
place since 1945. Occasionally a radio- 
active cloud from a nuclear detonation 
may pass over any site with an accom- 
panying temporary rise in the level of 
radioactivity. Such an event took 
place the weekend of Apr. 16-17, 1955, 
following the detonation of an atomic 
device at the Nevada Proving Grounds 
on Friday, Apr. 15, 1955. The radio- 
active cloud passed over the Washing- 
ton, D.C., area concurrent with rain- 
clouds and limited rainfall. Rain sam- 
ples showed a count of 39,200 counts 
per minute per liter. This count em- 
phasizes the importance of establishing 
current variations in background in 
order to evaluate properly apparent in- 
dications of local contaminating events. 
The monitoring program described has 
detected and measured every sig- 
nificant change in the radiological back- 
ground since it began in November 
1955. The procedures are equally ap- 
plicable to the task of monitoring raw 
water supplies and effluent at water 
treating plants. When a general pur- 
pose laboratory already exists, the total 
capital outlay for a modest program 
of environmental monitoring is less 


than $2,000. 


of radiological health monitoring to the 
safe operation of a package nuclear 
reactor. This is a limited application 
of environmental radiation monitoring 
since it is essentially a safety control 
measure of a manufacturing process. 
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The scope of the water works op- 
erator is also restricted to that aspect 
of radiological health called environ- 
mental sanitation where it is ascer- 
tained that liquid, solid, and gaseous 
radioactive wastes do not exceed per- 
missible tolerance levels. The in- 
creased use of radioisotopes in indus- 
try and research has resulted in sub- 
stantial increases in the amount of 
radiation in the environment. It is 
obvious also that the use of the atom 
will continue to develop, thus compli- 
cating the problem even more. As 
long ago as 1952, a survey showed 
that more than 41 per cent of radio- 
isotope users disposed of their wastes 
by dilution and discharge to sewers. 
Since radioactivity cannot be destroyed 
by any means known today, and many 
chemicals have long half-lives, this pol- 
lution passes sewage treatment plant 
processes practically unaltered and en- 
ters streams used as sources of water 
supply. 

The water works profession, having 
no control over the amount or time of 
disposal of radioactive wastes, must 
depend on frequent monitoring to as- 
certain whether maximum permissible 
concentration values are exceeded, and 
the hazard must be assessed. 

It is therefore important that re- 
sponsible personnel have at least a 
working knowledge of safe-tolerance 
levels, the terminology, and the use and 
limitations of various detection devices. 

The fundamentals of radiation re- 
quire only a minimum of mathematics, 
physics, and chemistry; short orienta- 
tion courses are available at certain 
universities, at Oak Ridge, Tenn., and 
at The Robert A. Taft Sanitary Engi- 
neering Center, Cincinnati, Ohio. 

That the water works profession is 
slow in acquiring this knowledge was 
brought into sharp focus by a recent 
AWWA Task Group which reported 
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that only eleven state and territorial 
laboratories have trained personnel 
and adequate equipment for the 
measurement of low-level water con- 
tamination. Nineteen water facilities 
owned some type of radiation detection 
device; eleven of these had survey 
meters, and only four had continuous 
monitoring equipment. 

Cost may be a factor deterring many 
facilities from participation in a moni- 
toring program. Precise, low-level 
counting is expensive ; equipment may 
cost up to $1,500. Emergency toler- 
ance levels, however, can be monitored 
with survey meters costing only $140- 
$280. A simple procedure outlined in 
Federal Civil Defense Administration 
Bulletin can be followed (7). 

Continuous monitoring of water is 
justified only in critical areas or as a 
civil defense measure because it is 
both expensive and not sensitive enough 
for low-level recording. AWWA Task 
Group 2630—P indicated that the sensi- 
tivity of continuous monitoring instal- 
lation lay between the survey meter 
and the proportional counter. Haz- 
ardous concentrations could pass by 
unnoticed, thus making it necessary 
to collect occasional samples to be sub- 
jected to analysis by more sensitive 
instruments. 

The stress that the authors placed 
on the establishment of accurate and 
lengthy records of background radio- 
activity before a monitoring program 
is established on a routine basis has 
merit. Without these base records, it 
is difficult to recognize and assess the 
amount of radiation present. 
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N 1952, two alert sanitary engi- 

neers initiated a movement to create 
a strong organization dedicated to the 
singular goal of strengthening the sani- 
tary engineering profession. The 
movement was started by Rolf Elias- 
sen, Professor of Sanitary Engineer- 
ing, Massachusetts Institute of Tech- 
nology, in collaboration with Harvey 
F. Ludwig, chief of the Sanitary Engi- 
neering Resources Program of the US 
Public Health Service. They prepared 
three drafts of a “Proposal to Estab- 
lish an American Institute of Sanitary 
Engineers” and were enthusiastically 
joined by others including Alvin F. 
Meyer, Deputy for Environmental En- 
gineering, US Air Force, and the 
author. These four became the first 
temporary officers of the organization, 
with Rolf Eliassen as president, the 
author as vice-president, Harvey F. 
Ludwig as secretary, and Alvin Meyer 
as treasurer. 

At least 600 copies of the third 
draft of the proposal were mailed to 
prominent sanitary engineers through- 
out the country, and a fourth draft of 
the proposal incorporated as many as 
possible of the suggestions that were 
received. Among the suggestions was 
one to change the word “Institute” to 
“Academy.” This change was made 
and the American Academy of Sani- 
tary Engineers was incorporated in 
March 1953. The incorporators were 
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the four persons named above and 
Allen D. Brandt, chief industrial hy- 
giene engineer of the Bethlehem Steel 
Company. 

In the meantime, the ASCE Com- 
mittee for the Advancement of Sani- 
tary Engineering became interested in 
the movement and began exploring the 
possibilities of developing procedures 
for a more unified approach to the 
problems that had been visualized. 
Under the sponsorship of the ASCE a 
new Joint Committee for the Advance- 
ment of Sanitary Engineering was 
formed. This committee originally 
consisted of three representatives each 
from the ASCE, the AWWA, the 
FSIWA, the APHA, and the Ameri- 
can Society for Engineering Educa- 
tion. As a result of the interest 
shown by this committee, representa- 
tives of the academy agreed to post- 
pone further action until the commit- 
tee had an opportunity to complete 
studies of its own and to make its own 
recommendations as to how the ob- 
jectives of the academy might best be 
accomplished. 

Under the chairmanship of Earnest 
Boyce, the joint committee polled its 
members to determine their reaction to 
the formation of the proposed new or- 
ganization. Of the fifteen members on 
the committee, nine were initially op- 
posed to action, three were neutral. 
and only three were definitely in favor 
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of the organization. It may be of in- 
terest to compare this to an initial poll 
by Rolf Eliassen. Of 84 replies, 57 
were in favor, nine were neutral, and 
only eighteen were opposed. Other 
polls, including replies received by the 
writer from many Florida engineers, 
were overwhelmingly in favor of ac- 
tion. Erman Pearson, Associate Pro- 
fessor of Sanitary Engineering at the 
University of California, observed that 
support for the new organization came 
generally from persons less than 40 
years of age and opposition from those 
over 40. 

In any event, the joint committee 
took cognizance of the predominantly 
favorable reactions and held a very 
successful first meeting on July 27-28, 
1953, in Washington, D.C. The com- 
mittee recommended that the ASCE 
Sanitary Engineering Division sponsor 
a specialty board certification pro- 
gram, with the idea that the sponsorship 
would be transferred ultimately to the 
Engineers Joint Council if this should 
be found feasible. Objectives of the 
specialty board, as recommended by 
the committee, were: [1] the promo- 
tion of unity in the profession of sani- 
tary engineering; [2] the promotion 
of specialty board certification of appli- 
cants who qualify ; and, [3] the promo- 
tion of the sanitary engineering profes- 
sion in its dedicated fields of activity 
and responsibility. 

It was also recommended that the 
American Institute of Chemical Engi- 
neers and the American Society of Me- 
chanical Engineers be invited to nomi- 
nate members for service on the joint 
committee. During this, and subse- 
quent meetings of the committee, many 
other recommendations were made and 
important actions were taken. Many 


details had to be worked out. Only 
the most important can be mentioned 
here, but acknowledgement should be 
made of the fact that the solutions pro- 
posed by the joint committee are be- 
lieved superior to the plan initially 
proposed by the group that started the 
movement. A major accomplishment 
by the committee was that of eliminat- 
ing the necessity of forming an or- 
ganization competing with any of 
those now in existence. The opposite 
has happened and the developments are 
being supported by existing organiza- 
tions, to the profit of sanitary engineers 
all over the country. The organiza- 
tion started by the small group men- 
tioned previously was dissolved when 
it was found that there was no further 
need for it; and the treasury, contain- 
ing donations of interested persons, 
was turned over to the newly consti- 
tuted group. 


Intersociety Board 


The joint committee has met about 
twice a year since its first meeting in 
the summer of 1953. It developed ar- 
ticles of incorporation and by-laws of 
an American Sanitary Engineering In- 
tersociety Board which was incorpo- 
rated on Oct. 21, 1955. The inter- 
society board is presently administered 
by a board of trustees consisting of 
eighteen members, three from each of 
five original sponsoring organizations, 
and three trustees at large, elected by 
the board. 

The by-laws and the certificate of 
incorporation are published in a Bulle- 
tin of the American Sanitary Engi- 
neering Intersociety Board.* Extracts 
from these by-laws are to be found in 
an appendix to this article. 

* Obtainable on request from the Office of 
the Secretary, 35 W. 39th Street, New York 
18, N.Y. Applications for certification may 
also be obtained there. 
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The nature of the business of the 
corporation and the major objects and 
purposes to be promoted or carried on 
by it are as follows: 

1. To improve the practice, elevate 
the standards and advance the cause of 
sanitary engineering 

2. To grant and issue to engineers 
duly licensed by law to practice engi- 
neering, certificates of special knowl- 
edge of sanitary engineering or in any 
field thereof, and to revoke certificates 
so granted or issued 

3. To receive and act upon applica- 
tions for such certificates..., to 
determine, by examination, investiga- 
tion or otherwise, the fitness of appli- 
cants for, and the holders of, such 
certificates 

4. To furnish to the public, or to 
interested organizations, lists of engi- 
neers having special knowledge in sani- 
tary engineering, as evidenced by cer- 
tificates granted by the corportion 

5. To keep and maintain a register 
of holders of certificates granted by the 
corporation, such roster to be known 
as the American Academy of Sanitary 
Engineers. 


Need for Certification 


The formation of the American Sani- 
tary Engineering Intersociety Board 
and its specialty board certification 
program is a milestone in engineering 
history. It represents the first pro- 
gram in this country for specialty engi- 
neering certification beyond state regis- 
tration requirements. Similar certifi- 
cation programs have already proved 
of value in enhancing the recognition 
and prestige of the medical profession, 
and there is every reason to believe 
that the engineering profession in gen- 
eral, and the sanitary engineering pro- 
fession in particular, should be strength- 


SANITARY ENGINEER CERTIFICATION fia 193 


representatives. 

Over 200 applications for certifica- 
tion of sanitary engineers were re- 
viewed at a board meeting in Pitts- 
burgh on Oct. 18, 1956, and about 150 
were approved. The number of appli- 
cations exceeded expectations because 
the movement has not as yet been given 
widespread publicity and many quali- 
fied sanitary engineers have not been 
made aware of its importance. By the 
end of 1956, however, the number of 
applications for certification from quali- 
fied sanitary engineers exceeded the 
number of qualified physicians that 
have been certified either in preventive 
medicine and public health, or in plas- 
tic surgery, and may ultimately reach 
the number that are certified in gen- 
eral surgery. Considering the success 
which has been experienced by the 
Boards—such as the American Board 
of Pediatrics which are made up of the 
limited numbers of persons certified in 
eighteen different fields of medicine, 
there should be little question that the 
specialty board certification for sani- 


ae tary engineers should also be successful. 
nes _ In determining the areas of sanitary 


engineering specialization to be recog- 


nized, the American Sanitary Engi- 
neering Intersociety Board attempted 
to include all of the activities covered 
in the definition of the term “sanitary 
engineer” by the Committee on Sani- 
tary Engineering and Environment of 
the National Academy of Sciences, Na- 
tional Research Council. At present, 
five areas of specialization are recog- 
nized. These are: [1] water supply 
and waste water disposal; [2] public 
health engineering; [3] industrial hy- 
giene; [4] radiation hygiene and 
hazard control; and, [5] air pollution 
control. 
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Persons may be certified in any one 
of these fields, and the examination 
leading to certification of any indi- 
vidual will be designed to test his 
knowledge and ability in the field in 
which he claims special proficiency. It 
is not anticipated that anyone will be 
examined or furnished certificates in 
more than two fields. 

As regards certification without ex- 
amination, the by-laws of the inter- 
society board state that registered pro- 
fessional engineers who have a mini- 
mum of 15 years of practice and have 
achieved a high standing in sanitary 
engineering may be excused from ex- 
amination. Application must be made 
on the prescribed form before Jul. 1, 
1957, and the full application, exami- 
nation, and annual fees must be paid, 
even though the examination is waived. 

The secretary’s office advises that 
there will be no need to mark an ap- 
plication specifically for consideration 
of certification without examination. 
Each application received before Jul. 
1, 1957, will be considered in the light 
of the above provisions. If the candi- 
date is deemed eligible for certification 
without examination, he will be so 
notified. If, on the other hand, he does 
not meet the special reqriirements, he 
will be notified of his admission to ex- 
amination, or his rejection, whichever 


applies. 
Value of Certification 


As regards the requirements for cer- 
tification, it is inevitable that the board 
must make delicate decisions on some 
borderline cases. While a majority of 
applications and eligibility investiga- 
tions permit clear-cut decisions, ques- 
tions as to whether an applicant “has 
achieved a high standing in sanitary 
engineering” are not always easily an- 
swered. Favorable consideration of an 
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application is usually facilitated when 
an applicant lists, in the spaces pro- 
vided for this purpose, a reasonable 
amount of professional activity as 
manifested by his membership in scien- 


‘tific or technical societies or associ- 


ations, and particularly by his profes- 
sional publications or by his list of 
special honors, awards, and offices held 
in professional societies. The nature 
of his experience is also important. 
Fifteen years of progressively respon- 
sible experience following graduation 
from college will usually entitle a per- 
son to certification without examina- 
tion. But 1 year of ordinary experi- 
ence repeated eight, fifteen or even 
30 times, may not be enough to admit 


a person to an examination for 
certification. 
On the other hand, it should be 


pointed out that a person who is not in 
a responsible position should not be 
affected adversely by the certification 
program. They will not generally 
need to become certified. After all, no 
certificate granted or issued by the 
board will confer any legal qualifica- 
tion or privilege to practice sanitary 
engineering, any more than a certifi- 
cate from a medical specialty board will 
confer a legal qualification or privilege 
to practice medicine. The only legal 
requirement for practicing engineering 
in any form, is still a registration cer- 
tificate or license issued by a state 
board of engineer examiners. 

Many sanitary engineers are prob- 
ably debating the value of applying for 
certification at this time, rather than 
waiting for further developments. For 
those who obviously cannot as yet meet 
the requirements for certification, little 
can be lost by waiting. To those who, 
on the other hand, can meet the re- 
quirements, and particularly anyone 
who may qualify for certification with- 
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out examination there is real advan- 
tage in applying early. It is suggested 
that their decision should be influ- 
enced by the history of engineering 
registration. 

When the first engineering registra- 
tion laws went into effect, relatively 
few people realized that registration 
would become as important as it is 
today. Fewer still took advantage of 
the privilege of obtaining registration 
without examination. Yet all 48 states 
now have registration laws, and many 
who at one time could have registered 
without examination, can no longer do 
so. Furthermore, many who at one 
time could have passed a registration 
examination can do so no _ longer. 
Many who can no longer meet the re- 
quirements now wish they had regis- 


Art. I]—Board of Trustees 


Sec. 9—Committees: The Sanitary 
Engineering Specialty Committee, which 
shall consist of not less than three mem- 
bers of the Board of Trustees and not 
more than three persons not members of 
the Board of Trustees who shall be se- 
lected on the basis of special qualifica- 
tions, nominated by the chairman, and 
elected by a majority of the board, and 
which shall formulate and recommend to 
the board from time to time standards of 
competence to be met by applicants for 
certificates of special knowledge in each 
or any field of sanitary engineering, 
and shall prescribe the form and con- 
tents of applications for such certificates, 
investigate and report upon the eligi- 
bility of applicants for such certificates, 
conduct and evaluate the results of ex- 
aminations of such applicants, and make 
reports and recommendations to the 
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sais Extracts From By-Laws of the American Sanitary Engineering 
— Intersociety Board, Inc. 


tered when they had the opportunity. 
Several sanitary engineers who are in 
this category have applied for certifica- 
tion. Typical of their explanations 
was that of one prominent person who 
indicated that he was never in a posi- 
tion which actually required registra- 
tion, that consequently he had never 
gone to the trouble of applying for 
registration, and that his present situ- 
ation is such that he no longer has the 
opportunity. Cases of this kind are 
somewhat pitiful. And one of the 
ironies of the situation is that among 
the engineers who should gain much 
from the certification program—those 
employed by the federal government— 
are the very ones for whom the incen- 
tive to become registered has been most 
limited. 


Whe 


board with respect to the granting and 
issuance of such certificates to the appli- 
cants therefor... . The Sanitary Engi- 
neering Specialty Committee shall rep- 
resent the board in all matters relating 
to examination of applicants for certifi- 
cates and in recommending certification, 
but such committee shall not have power 
to grant or issue any such certificate. 
Art. [V—Officers 

Sec. 11—Consultants: The board may 
utilize or employ such consultants for 
itself or for its Sanitary Engineering 
Specialty Committee as it shall deem 
necessary in order to establish the stand- 
ards of proficiency required, and to con- 
duct examinations to determine the fit- 
ness for certification in the field of sani- 
tary engineering or any _ subdivision 
thereof. Such consultants shall be out- 
standing in the field or fields in which 
they are utilized... . 


B= 


‘ 
¢ 
A 
= 
n 
‘ i 
= 
n 
\ 
= 
i 
~ = 
4 


Art. VI—Certificates of Special 
Knowledge in Sanitary Engineer- 


Sec. 1—Procedure : 

1. Applications: Applications for cer- 
tificates must be made on the prescribed 
form, which must be wholly completed 
and documented. . . . The completed ap- 
plication must be filed with the board not 
less than 120 days prior to the date of 
the examination. 

2. Application and examination fees: 
The fee for making the application shall 
be $10 which must accompany the ap- 
plication and is not refundable. The fee 
for the examination shall be $25, which 
must be paid on acceptance by the spe- 
cialty committee of the application, and 
not less than 60 days prior to the exami- 
nation. Applicants who are accepted for 
examination by the board, but who fail 
to appear, will be considered for exami- 
nation under the provisions of Par. 3 
below. The examination fee will not be 
refundable, but in case the applicant fails 
to appear for the examination, or fails in 
the examination, an additional examina- 
tion fee will not be charged for said ini- 
tial reexamination, or initial examination 
in the case of an applicant who fails to 
appear for his first examination. 

3. Reexamination: Reexamination will 
be granted to candidates failing the first 
examination. Such reexamination (or. 
in the case of an applicant failing to ap- 
pear for the initial examination) shall be 
held within a period of 18 months fol- 
lowing the first or initial examination. 
The board, as it deems necessary, may or 
may not require the filing of another ap- 
plication (for which there shall be no 
additional charge). If the applicant fails 
the second examination, he may take a 
third examination, without any addi- 
tional charge, provided the specialty 
committee approves this third examina- 
tion; and further provided that a period 
of at least 12 months has elapsed since 
the second failure. 

4. Annual fees: Applicants who are 
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VI of these by-laws shall pay an annual 
renewal fee of $5. 

Sec. 2—Requirements: Requirements 
for eligibility for examination shall be 
both general and special in nature. 

1. General requirements: 

a. The applicant shall be of good moral 
character and of high ethical and profes- 
sional standing. 

b. The applicant must be a graduate of 
a college acceptable to the board, and 
must possess a degree in engineering or 
its educational equivalent, which, when 
combined with his experience in his 
chosen field of work, shall be acceptable 
to the board; and he must meet the defi- 
nition of sanitary engineer approved and 
adopted by the American Sanitary Engi- 
neering Intersociety Board, Incorporated. 

c. He must have a license to practice 
engineering. 

d. He must have had at least 8 years 
of engineering experience in one or more 
phases of sanitary engineering following 
graduation from college. 

2. Special requirements: The applicant 
must have had at least 4 years of respon- 
sible charge of work in sanitary engineer- 
ing, which work must include active par- 
ticipation in responsible design, manage- 
ment, research, administration, or teach- 
ing with responsibility primarily in the 
field of sanitary engineering in an edu 
cational institution of recognized standing 

Sec. 3—Examination and reexamina- 
tion: Examinations will be held from 
time to time and in such places as are 
indicated by the number of applications 
received and determined by the specialty 
committee. As far as possible, geo 
graphical locations will be selected so as 
to minimize travel on the part of all 
concerned. 

The examination will consist of three 
parts: 

a. A written examination covering the 
knowledge of the applicant in the broad 
field of sanitary engineering, including 
the principles of public health and their 
application. 

b. A written examination designed to 
test the knowledge and ability of the ap 
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plicant in the field in which he claims 
special proficiency. 

c. Appearance before the Sanitary 
Engineering Specialty Committee or its 
representative or representatives, with an 
accompanying oral test to develop fully 
and satisfactorily the qualifications of the 
applicant. This oral test will ordinarily 
be held at the time of the completion of 
the written examination and special en- 
deavors will be made to adapt the ques- 
tions to the applicant’s specific experience 
and work. 

Where possible, reexaminations will be 
scheduled to coincide with normally 
planned examinations and procedures will 
be similar in all cases. 

Sec. 4—Certification: Upon satisfac- 
tory completion of the examination and 
upon recommendation by the Sanitary 
Engineering Specialty Committee that 
the applicant meets the prescribed stand- 
ards, the board will issue a suitable cer- 
tificate. This certificate, which will be 
signed by the officers of the board and 
will have the seal of the board affixed, 
remains the property of the board, but the 
person to whom it is issued is entitled to 
its possession unless and until it is re- 
voked. A certificate may be revoked at 
any time for evidence of fraud or dis- 
honesty, misrepresentation or conceal- 


197 
ment of facts in the application; or for 
the revocation of the engineering license 
to him or for the failure to pay the an- 
nual renewal fee. 

Sec. 5—Certification without examina- 
tion: Registered professional engineers 
who have had a minimum of 15 years 
of practice and have achieved a high 
standing in sanitary engineering may be 
excused from examination. For this cer- 
tification without examination, applica- 
tion must be made on the prescribed form 
before Jul. 1, 1957, and the full applica- 
tion, examination, and annual fees must 
be paid, even though the examination is 
waived. Applicants under this category 
may be accepted by the board, in its judg- 
ment, whether or not they meet fully the 
eligibility and educational requirements 
previously listed. 


Art. Vill—American Academy of 

Sanitary Engineers 

The applicant upon certification be- 
comes a member of the American Acad- 
emy of Sanitary Engineers and is entitled 
to have his name carried on the roster of 
the academy, which roster shall be main- 
tained by the American Sanitary Engi- 
neering Intersociety Board and shall be 
revised at least annually to include the 
members who are in good standing. 
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Repair of Spillway Leaks at New Croton, N.Y. 


Water Supply, Gas & Electricity 


— those entrusted with the security 
of water supply structures, no 
emergency is more disturbing than 
water escaping in significant amounts 
through a reputedly watertight struc- 
ture. This is particularly true of a 
structure as important as a dam im- 
pounding the contents of a large reser- 
voir upon which a metropolis depends 
for its water supply. 

Aside from considerations of safety, 
and unless ample alternate supplies are 
available, the prospect of a lengthy 
shutdown for repairs poses problems 
in connection with continuation of 
service. 

Near the end of July 1956, notifica- 
tion was received by the chief engineer 
of water supply and the Commis- 
sioner of the Department of Water 
Supply, Gas & Electricity of the city 
of New York, that thin sheets and 
spouts of water were discharging 
downstream through a pattern of 
cracks and open mortar joints in the 
granite block face of the spillway sec- 
tion of the New Croton Dam. A 
rough measurement indicated a 14-2- 
mgd waste. This observation became 
possible only when wasting over the 
spillway stopped. The wasting had 
been almost continuous since the un- 


precented October 1955 storm. 
Original Construction a. 


The report of the Aqueduct Com- 
mission, 1895-1907, describes the con- 
struction of the New Croton Dam and 
spillway. The structure, built across 


Arthur C. Ford 


< A contribution to the Journal by Arthur C. Ford, Comr., Dept. of 
9 , New York, N.Y. 


the Croton Gorge about 3 miles above 
the confluence of the Croton and Hud- 
son rivers, is 2,168 ft long, of which 
1,000 ft is spillway. The spillway 
structure lies generally to the north 
of the main dam, joining it at ap- 
proximately right angles through a 
curved section forming an elbow (Fig. 
1). With the exception of a 128-ft 
earth-filled section with masonry core, 
the entire dam is of continuous ma- 
sonry construction without expansion 
joints. 

The elevation of the spiliway, prior 
to the modification presently under- 
way, was at el 200, Croton datum. 
Wooden flashboards added in 1907 
raised the level to el 202. These 
wooden flashboards were removed by 
the department in January 1956. The 
dam proper, roughly triangular in 
cross-section, stands on limestone at 
el — 80.8 and reaches a height of 
296.8 ft to the top of roadway at el 
216. The spillway section on the 
north side of the valley rests on gneiss, 
much of which had to be removed to 
a considerable depth to secure a tight 
foundation and eliminate the many 
seams and faults. Erosions or open 
seams, showing on the surface of the 
rock on which the foundation was 
placed, were traced as far as possible 
and packed with small stones and 
grouting. A hand pump manned by 
46 men was used to inject the 
grouting. 

The laying of the foundation ma- 
sonry was begun in May 1896. Most 
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of the stone, obtained from a quarry at 
Hunter’s Brook, yielded a hard and 
tough granite weighing about 185 Ib 
per cubic foot, and, in some cases, 
were 1—3 cu yd in size. 

Above the foundation, the “heart- 
ing” of the overflow weir and of the 
main dam was built of rubble ma- 
sonry, with the stones embedded in a 
matrix of concrete, and the whole 
faced with ashlar laid on $-in. mortar 
joints in 20-30-in. courses. 


Fig. 1. 


Storm Results 


This solid construction became 
faulted, apparently as a result of the 
unprecedented overflow during the 
storm of Oct. 14-16, 1955. No sig- 
nificant leaks had been apparent prior 
to that time. During the storm 10.3 
in. of rain fell on the Croton water- 
shed, with a maximum of 7.1 in. on 
Oct. 15. This produced the maximum 
flood recorded since 1868 in the 
Croton area with a flood crest 3.84 ft 
above the flashboards (el 202)—al- 
most 6 ft above the permanent crest 
of the structure. 

The maximum daily rate of dis- 
charge was 14.8 bil gal or 61 cfs per 
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square mile for a drainage area of 
375 square miles. This rate, the 


greatest ever experienced over the 
spillway, continued for more than 4 
hr, producing vibrations in the bridge 
arching the spillway and in the road- 
way near gatehouse No. 2, described 
by some observers as being very 
disturbing. 

The greatest recorded flow in the 
Croton River prior to the design cof 
the New Croton Dam was 8 bgd; this 


Junction of Spillway and Dam 


figure naturally infiuenced the design- 
ers in their calculations for the dam 
and spillway. 

Analysis by engineers of the depart- 
ment, made immediately following the 
October storm, revealed that the fol- 
lowing factors were used in the design 
of the structure: [1] the design head 
equals el 206; [2] no uplift was con- 
sidered; [3] no ice pressure was con- 
sidered; and [4] weight of masonry 
was taken as 156.25 lb per cubic foot. 

Using the above data, the critical 
section was found to be at el 140, with 
the resulting of the forces considered 
falling at the downstream edge of the 
kern. Clearly, the head over the spill- 
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way during the October storm had 
subjected the dam to its full design 
pressure. Another effect of the storm 
was seen by those who were there at 
the time when vibrations generated by 
the tremendous turbulence of the cas- 
cading overflow made themselves felt. 
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As a precautionary measure, wooden 
flashboards 2 ft in height were re- 
moved in January and February 1956; 
this was the only step possible until 
spring and early summer floods sub- 


Preliminary Measures 


Depressed Spillway Crest el. 196.0 \ 


Step A el. 194.5 


> 
el. 177 


Step Gel. 171.0 


A Hole» 
el. 164 


el. 140 


Later, when it was revealed that water 
had penetrated the structure, it was 
realized that some uplift must have 
been present, although venting by the 
passage of water through the structure 
provided some relief from possible in- 
ternal pressure due to a loss in head 
as the water 


el. 96 


Fig. 2. Section of Spillway Near Junction With Main Dam 


sided and the conditions of the struc- 
ture could be examined in detail. 

On learning of the leakage through 
the stonework of the spillway steps in 
late July, a survey of the damage was 
immediately made by engineers of the 
department. The department then 
sought the advice of Irving V. A. Huie 
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and Stanley M. Dore, the president 
and chief engineer respectively of the 
Board of Water Supply, and requested 
their assistance and the help of their 
organization to decide on a repair 
program to guarantee the stability and 
watertightness of the structure. The 
following steps were agreed upon: 

1. Immediate drawdown of the 
waters of Croton Lake to permit in- 
spection of the upstream face of the 
spillway and dam 

2. A joint effort in directing the re- 
pair program to be carried out through 
cooperation of certain experienced 
Board of Water Supply engineers with 
Department of Water Supply, Gas & 
Electricity staff 

3. Obtaining the services of a firm 
of consulting engineers experienced in 
the field of water supply. 

While preliminary preparations such 
as opening and repairing blowoff gates 
were underway, a meeting was ar- 
ranged with the consulting engineers 
and members of the Board of Water 
Supply at the site of Croton Dam on 
Aug. 8, 1956. A detailed inspection 
of the entire structure followed. It 
was disclosed that old vertical tem- 
perature cracks in the upstream face of 
the masonry, which could be seen as a 
result of the already lowered water 
level at about 100-ft intervals, had 
been calked with lead and were still in 
perfect condition although installed in 
1908. It was then determined that 
lead calking of the upstream face 
would be appropriate in this case, and 
that such work could start immediately. 

It was also decided to follow this 
work by taking core samples with 
diamond drills from the top of the 
structure down into bedrock. A grout- 
ing program was envisaged, but noth- 
ing could be done before the first holes 
gave more definite information. 


Boring and Grouting 


The locations of all holes drilled are 
shown in Fig. 2 and 3. Core holes 
were drilled from el 194.5. This level 
was designated as Step A. All except 
two holes from this level penetrated 
vertically through the spillway ma- 
sonry and extended 15-25 ft into bed- 
rock. During drilling operations, wash 
water used to lubricate the bit carried 
out tailings through seams and to the 
face of the dam, revealing the course 
of some of the faulted areas. A line 
was plotted on a drilling chart to indi- 
cate the depth at which loss of water 
occurred in each hole. Dye tests were 
then used to trace the openings; fur- 
ther tests with water under pressure 
were made through a pipe expansion 
plugged into each hole at various levels 
to determine the location of seams in 
the masonry. 

Fifteen core holes were drilled from 
Step A. Some cores were kept so that 
examination of the location of the 
faults in the structure could be made. 
It was soon decided, however, that dye 
tests and the water tests revealed more 
information concerning location and 
extent of faults than was obtained 
from the cores. 

By this time, a decision was reached 
to extend the drilling so that an ade- 
quate grouting program could be 
started. Drilling was started from el 
171 (Step G), and from el 140 (Step 
K). The latter is referred to as the 
plateau or bench. 

Contracting firms had been ordered 
on the job under the emergency powers 
of the Commissioner of the Depart- 
ment of Water Supply, Gas and Elec- 
tricity; work was done on a time and 
material basis. 

In all, 35 holes were drilled—fifteen 
diamond core borings and twenty per- 
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cussion holes. The total length of core 
borings was 1,912 ft, with depths rang- 
ing from 140 to 164 ft, and averaging 
127} ft. All except two holes reached 
at least 15 ft into bedrock ; the average 
drilling rate was 24 ft per hour. 
Twenty vertical and inclined percus- 
sion holes were drilled from Steps G 
and K, with depths ranging from 80 
to 144 ft, for an average of 1044 ft, 
and a total footage of 2,090 ft. The 
depth of 144 ft was cited as a possible 
record for percussion drilling, and the 
average drilling rate of 4 ft per hour 
was excellent at the depths and for 
the hard type of rock encountered. 

All drilling was completed on Oct. 
6, 1956. The final core borings were 
made when water pressure testing of 
holes began. Grouting procedures 
began on Oct. 11, and were completed 
on Oct. 18. 

All 35 holes were grouted, using 
approximately 787 bags of cement 
with mixes varying from 10 gal water 
to 1 bag cement, to the thickest mix- 
ture of 6 gal water to 1 bag cement. 
Grouting of the spillway structure con- 
tinued for 147 hr on a 24-hr day 
schedule, and was done in stages or 
lifts. The first stage was the insertion 
of the grout pipe into bedrock. The 
inserted end was plugged off. The 
grout pipe was then raised approxi- 
mately 20 ft for each stage; great care 
had to be exercised, applying only suf- 
ficient pressure to cause the grout to 
flow from the faces of the structure. 

It was apparent that, because of the 
stepped construction of the spillway 
face, grout pressure would have to be 
controlled in order to prevent an uplift 
of the granite blocks. Upstream joints 
which were calked simultaneously with 
drilling operations were provided with 
j-in. copper tubes at about 10-ft cen- 
ters to vent air from confined spaces 
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and to permit the grout to penetrate 
all voids reaching the wall face. In 
spite of the close spacing of drilled 
holes from 10 to 20 ft, center to center, 
there were only two instances of vent- 
ing from adjoining grout pipes. Be- 
cause of the high water—cement ratio 
necessary in grout mixtures, high 
shrinkage was inevitable. When the 
grout pipe was lifted to a successive 
elevation, grouting at the previous lift 
had time for partial set and shrinkage. 
Grouting at the higher lift, therefore, 
not only filled in new voids exposed 
to the drill hole but forced a layer of 
grout mixture into the void left by 
shrinkage in the preceding lift. 

After grouting was completed, the 
blowoff gates were closed on Oct. 24, 
1956, and storage of water in Croton 
Lake began. 

Core borings taken through the 
grouted structure followed to deter- 
mine the success of the work of filling 
the cracks. 

It is expected that the grouting and 
calking operations will give two bene- 
ficial results: [1] exclusion of water 
from the interior of the spillway struc- 
ture, thus securing water tightness and 
eliminating uplift ; and [2] the restora- 
tion of the original structural integrity 
of the dam. 

Finally, by common agreement with 
the consulting engineers, it was decided 
to remove the 4 ft of so-called perma- 
nent concrete flashboards which had 
been placed in 1907 to el 200 for the 
purpose of increasing the storage in 
Croton Lake. 


Conclusion 


The reduction of the spillway height 
to el 196, Croton datum, will accom- 
plish a total lowering of the lake of 
6 ft below the level existing before 
the storm of October 1955, and will 
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result in a very substantial reduction 
of water pressure against the entire 
Croton Dam. 

Water, in Croton Lake, moreover, 
will have to rise 10 ft before equalling 
either the crest elevation (the original 
design head) or to the pressure upon 
Croton Dam obtained during the Octo- 
ber 1955 storm. Such an amount of 
water would produce a discharge of 
65.2 bgd, or 269 cfs per square mile— 
nearly 44 times the intensity of the 
October 1955 storm of 63 cfs per 
square mile. 

To produce such an amount of 
water on the Croton watershed would 
require the runoff of a 10,000-year 
storm for that area. 

It may be pointed out that there 
occurred a much greater flood during 
August 1955 in the nearby drainage 
area of the Naugatuck Valley in Con- 
necticut where the flow reached 570 
cfs per square mile for a drainage area 
of 246 square miles. 

The Croton Valley, however, is fa- 
vored with the presence of twelve large 
reservoirs and a chain of lakes in the 
New York water supply system with 
a combined water surface of more than 
17 square miles. This water surface 
provides a potential of temporary stor- 
age above spillway levels sufficient to 
absorb more than 3 bil gal per foot of 
height, and acts as a cushion to reduce 
the flashy nature of a flood. 

With the changes now being com- 
pleted at New Croton Dam, it is be- 
lieved there is little likelihood of the 
structure ever again being subjected 
to the forces generated during the 
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October 1955 storm. The loss in stor- 
age and yield of the Croton system 
due to lowering the spillway is now 
of small consequence in view of the 
recent addition of the Delaware system 
to New York City water supply. 
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Taste and Odor Control at Philadelphia 
Elwood L. Bean 


A paper presented on Nov. 8, 1956, at the Virginia Section Meeting, 
Old Point Comfort, Va., by Elwood L. Bean, Chief, Water Treatment 


Section, Water Dept., Philadelphia, Pa. 


REATMENT of water for taste 

and odor control to meet modern 
aesthetic demands, particularly with- 
out modern treatment facilities, may 
be a very difficult and complicated 
matter. In Philadelphia, the sources 
of raw water are two rivers, the 
Schuylkill and the Delaware, both of 
which are polluted by wastes of other 
communities and by industrial wastes. 
There have been many changes in 
conditions in both rivers since the au- 
thor’s last article on this subject (7). 


Schuylkill Water 

The Schuylkill, which has a dry- 
weather minimum flow of only 200 
mgd, rises in coal-mining areas where 
iron and manganese are plentiful, and 
flows through a limestone region and 
a highly industrialized area. Until re- 
cent years, the Schuylkill received in- 
dustrial wastes from more than 40 
different industries. The wastes gen- 
erally reached the river with little or 
no treatment, as was true of the waste 
waters from a number of communities 
of considerable size. Coal culm and 
acid mine-drainage also entered in 
great quantities, the former filling the 
river with deposits, the latter dissolv- 
ing enough minerals from the lime- 
stone over which it passed to produce 
moderately high hardness. Because 
of the quantity entering, there was still 
generally enough acid to keep the pH 
in — vicinity of 6.5-6.7. Wastes and 


decomposition resulted in dissolved 
oxygen saturation of less than 60 per 
cent in many months. 

Because of the variety of the sources 
of pollution, many types of odor and 
taste were produced. In addition to 
those of natural origin, such as woody, 
vegetable, and algae tastes, the wastes 
frequently caused phenolic, chloro- 
phenolic, iodoform, and _ medicinal 
tastes and odors. The phenolics were 
chiefly derived from coking plants, gas 
production plants, and steel mills. 

The city maintained a daily patrol 
of the river to check on pollution en- 
tering, to keep plant management in- 
formed, and, in all possible ways, to 
minimize the extent of pollution. In 
the treatment plants, before 1947, no 
control of taste or odor was practiced 
except the negative one of trying to 
hold chlorination below the point 
where it developed tastes or odors—a 
very unsuccessful control. 

At both the Belmont plant (Fig. 1) 
and Queen Lane plant (Fig. 2) ap- 
proximately half the water was fil- 
tered through slow sand filters and 
half through rapid sand filters only. 
At Queen Lane, the slow-sand water 
was prefiltered, though that fact has 
no special significance to the subject. 
Biological oxidation within the slow 
sand filters produced very marked re- 
ductions in the intensity of tastes and 
odors of practically all kinds. The 
rapid sand nin produced no such 
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appreciable reduction, and, as a first 
step toward control, carbon feeders 
were installed at both plants for appli- 
cation on the water to be rapid-sand 
filtered. Dosages of activated carbon 
as high as 16 ppm were required at 
times, though generally they did not 
exceed half that amount. 
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Flow and Treatment Diagram of 
the Belmont Plant 


Fig. 1. 


Carbon was very successful in re- 
moving the phenol-like tastes and 
odors caused by a variety of wastes. 
Objectionable tastes of this type were 
not produced after chlorinating, as 
they had been previously. Plant op- 
eration confirmed experimental tests, 
in that very high quantities of carbon 
were required to remove the major 
part of the organic tastes (generally 
termed “musty” or “mouldy).” Com- 
plete removal was rarely accomplished. 
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Chlorine was found effective in de- 
stroying these musty or mouldy tastes 
at the Queen Lane plant, although the 
nitrogen trichloride formed and pres- 
ent after short detention caused objec- 
tions. Detentions of 4-6 hr in closed, 
filtered-water basins, following the 
free residual chlorination, resulted in 
considerable nitrogen trichloride reach- 
ing consumers. This, however, was 
much less objectionable than the water 
without such treatment. Increasing 
the dosage to the zone of superchlo- 
rination, and use of sulfur dioxide at 
the basin outlet, where water enters 
the distribution system resulted in a 
great reduction in those tastes and 
in odors characterized as nitrogen 
trichloride. 

At the Queen Lane plant, since the 
installation of facilities for free residual 
chlorination of the raw water in 1950, 
a presedimentation basin, providing 
16-20-hr detention, has been utilized 
as a contact basin for the chlorine 
after breakpoint. This contact has 
eliminated the nitrogen trichloride 
problem. Postchlorination is needed 
only to the extent necessary to boost 
free chlorine residuals to the range de- 
sired for entrance to the distribution 
system. 

At the same plant, chlorine contact 
time, between application and actual 
determination of residual, is about } 
hr. It is necessary that dosage be 
such as to show free chlorine equal 
to at least 80-85 per cent of the total 
residual. Lower percentages will not 
result in total destruction of organic 
tastes and odors because the slow oxi- 
dizing organic compounds will con- 
sume free chlorine without being com- 
pletely oxidized. Chlorine applications 
as high as 15 ppm were required at 
one time when the river froze over, 
and 8-10 ppm was not uncommon. 
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At the Belmont plant, instead of 
providing for free residual chlorina- 
tion, an ozone plant was built and 
placed in operation in 1949 to treat the 
water being prepared for rapid sand 
filtration. The ozone engenders oxi- 
dation in a manner similar to free chlo- 


rine and, in the few minutes’ (10-20) 
retention period in the contact cham-_ 


bers, destruction of oxidizable mate- 
rial is accomplished. Substances re- 
sistant to oxidation by ozone are simi- 
lar to those not oxidizable with free 
chlorine, although ozone is, perhaps, 
less effective on the natural musty- 
mouldy organics and more effective 
on industrial waste materials. How- 


ever, that ozone does split musty odors — 


has been demonstrated. 

In 8 months of 1951, with ozonation 
functioning, less than 20 per cent of 
plant effluent samples had cold odors 
characterized as musty or “related.” 
In the same months of 1952, with no 
ozonation, in spite of the use of car- 
bon, 28 per cent had such odors. 

Ozone residuals will not persist, and, 
therefore, all action must be accom- 
plished in a matter of minutes. The 


extent of action is similar to that of | 


free residual chlorination, with a con- 
tact time of 10-20 hr instead of the 
minutes required with ozone. Ozone 
speedily splits many of the organics 
which are slow to react with free 
chlorine. Where time of contact is 
a major factor, therefore, ozone may 
be definitely advantageous. The ni- 
trogen resulting from destruction of 
organic compounds remains in the 
water ; if free chlorine residual is later 
to be produced for delivery to the dis- 
tribution system, therefore, the de- 
mand for chlorine may not have been 
appreciably reduced by the ozonation. 
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Effects of Cleanup 
In the early 1950's, the Schuylkili 
was dredged from Norristown to its 
headwaters, removing coal culm and 
all the other wastes which are even 
more harmful to water quality; the 
federal government did _ the 
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Flow and Treatment Diagram of 
the Queen Lane Plant 


Fig. 2. 


below Norristown to the Fairmount 
Dam which is at the head of tide 
water, and forms the pool for supply 


of the Queen Lane and Belmont 
plants. In addition, within the past 
decade, the State Sanitary Water 


Board has, where necessary, compelled 
construction of waste treatment and 
sewage plants. Only one rather small 
community now discharges untreated 
sewage, and the major untreated 
wastes have been eliminated or treated, 
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either by the industries responsible or 
in the community sewage plants. 

The removal of organics from the 
river bed, and their practical elimina- 
tion from waters entering, has helped 
markedly in reducing the intensity of 
organic tastes, although musty odors 
are as prevalent as previously. The 
reduction of phenolic-type wastes and 
the adoption of free-residual chlorina- 
tion and ozonation have resulted in 
near elimination of carbon use. The 
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total quantity used in the Belmont 
plant in the past 4 years amounted to 
only 2 tons, compared with 86 tons 
in 1949. At Queen Lane, for the same 
period, 25 tons were used compared 
with 215 tons in 1949. Of late, carbon 
has been used on a few days as the 
result of apparently accidental spills 
of untreated wastes from the indus- 
tries. Chlorine demand for break- 
point has been materially reduced and 
is more stabilized, with normal de- 
mands below The only higher 
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demand in the past 4 years occurred 
when dumping raised the demand to 
11 ppm at Queen Lane. Tests seem 
to indicate that the material dumped 
was a detergent. 

The river clean-up resulted in very 
marked turbidity reduction, from 
yearly averages of 60-75 down to 
20-30; in some increase in the true 
color, averages of under ten rising to 
thirteen; in increased dissolved oxy- 
gen, from under 75 to over 85 per cent 
saturation ; and in increased pH, which 
averaged 7.5. All these factors favor 
increased growth of green, blue-green 
They have 
reacted to these conditions, and de- 
cided increases in both number and 
type of algae growths have been ex- 
perienced. High dissolved oxygen 
and high pH (8.0 or more) have many 
times resulted. Tastes and odors 
caused by algae in the river waters 
have generally been oxidized by the 
free chlorine or by ozonation; carbon 
was necessary for this purpose for only 
a few days. Algae growths in the 
large sedimentation basins at Belmont 
and at the Roxborough plant (Fig. 3), 
where free residual chlorination was 
not in use, have required the applica- 
tion of copper sulfate in summer sea- 
sons to control algae growths in water 
being prepared for slow sand filtration. 
This was necessary to prevent clog- 
ging by the organisms of the filters, 
and because biological action in slow 
sand filters cannot always eliminate 


greatly reduce them. 

A new pretreatment plant now in 
operation at Queen Lane provides 
rapid mixing and 45 min of mechani- 
cal flocculation for proper floc forma- 
tion. Sludge is continuously removed 
from the settling basins by mechanical 
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scrapers. These are definite factors 
in the taste and odor picture. At the 
Belmont plant, which lacks these mod- 
ern facilities, the coagulation and set- 
tling basins are drained, and sludge 
flushed out each spring and fall, a 
common practice. Even so, in the 
summer season, gas formation, often 
evident in the accumulated sludge, un- 
doubtedly has a detrimental effect on 
taste and odor. 

Another factor is cleanliness of fil- 
ters. Surface wash of the rotary type, 
and a good underdrain system, 
gether with careful control of treat- 
ment to produce proper flocculation 
has, in recent years, resulted in very 
clean filters in the Belmont plant. At | 
Queen Lane all filters are being re-— 
built, with modern underdrains and 
other facilities, including semiauto- 
matic control of filter washing, 


Delaware Water 


The Delaware River, with a dry- 
weather minimum flow at Trenton of 
1,100 mgd, is the source of supply for 
half the Philadelphia water. This is 
treated at one plant only, the Torres- 
dale plant (Fig. 4), located on the 
river in the northeast corner of the 
city. Normal plant output is about 
200 mgd. In the 1940's, treatment 
consisted of chemical application for 
flocculation, sedimentation in a 170- 
mil gal tidal basin which refills twice 
daily, chlorination, filtration through 
rapid type prefilters and then through 
slow sand filters, followed by post- 
chlorination in the amine range. There 
was no special treatment provided for 
tastes and odors. River water con- 
tained some tastes and odors which 
were, to a considerable degree, removed 
by the biological oxidation in the slow 
sand filters. Recorded odors were 
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generally classed as aromatic, earthy, 
or oily-vegetable. Oily-aromatic is 
probably the best characterization of 
the somewhat continuous background 
taste. This was not strong enough in 
the distribution system to cause major 
numbers of customer complaints, but 
was sometimes referred to as_ the 
“Delaware River taste.” Oily tastes 
were due to some industrial wastes 
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PUMPING STATIONS 
AND DISTRIBUTION 


Fig. 4. Flow and Treatment Diagram of 
the Torresdale Plant 


along the river, and to bilge pumpage 
and oils from ships, because this tidal 
portion of the river on which the 
Torresdale plant is located carries a 
considerable amount of shipping 
Aromatic odors were caused by acry) 
ate wastes from a plant manufacturing 
plastic glass, located about 6 miles up- 
river from the Torresdale plant. 

In December 1948, tastes and odors 
began to increase about the middle of 
the month, and continued until Christ- 
mas Day, when they produced com- 
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210 “a 
plete unpalatability at taps. It was 
evident that some industry was dump- 
ing unusual materials. Dropping 
temperatures, with reduced biological 
action in the river, were, no doubt, 
a major factor in the increases. Tests 
showed that chlorination, in any nor- 
mal quantities, was detrimental to the 
taste, but that carbon in sufficient 
quantities removed most of it. 

With no facilities in the plant for 
treatment of tastes and odors, emer- 
gency measures had to be adopted. 
Carbon was mixed with alum when 
delivered to feeder bins, but compara- 
tively small amounts could be so ap- 
plied. Barrels equipped with high- 
speed mixers, water inlet, and water 
eductor to the dosing point were em- 
ployed, and carbon was thus wetted 
and applied, very inefficiently, because 
the carbon was lumped instead of 
being well diffused. By the two 
means, as much as 7 tons of carbon 
were applied in a single day. This 
application of 70 Ib per million gallons 
no more than halved the threshold 


odors. Filtered water was rather un- 
palatable for about 5 weeks. Cold 
threshold odors of 200-500 were 


several times recorded on river water 
at the intake. 

Intensive investigation by the city 
and by state health departments of 
Pennsylvania and New Jersey estab- 
lished that two industries were dis- 
charging both (2,4-Dichlorophenoxy ) - 
acetic Acid and phenol wastes in major 
amounts, and that a third was dis- 
charging phenols. Eventually the 
2,4-D manufacture discontinued 
on this watershed. 

Shortly after this experience, chlo- 
rine dioxide equipment was ordered. 
This was installed during the summer 
of 1949 as a part of the postchlorina- 
tion phase of treatment. Two 
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dioxide was 163,000 
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tor units and two pumps were used, 
but only one dissolving tank served 
for the sodium chlorite. Three 2,000 
lb per day chlorinators discharged into 
a single conduit. Free residual chlo- 
rination on this posttreatment was 
practiced, and the chlorine dioxide 
was used only a few days later in 1949 
when odor or taste materials passed 
the slow sand filters. 

In the year 1950, chlorine dioxide 
was required on fifteen different occa- 
sions for a total of 85 days, because of 
the persistence through filtration of 
river water tastes and odors. By 
1951, dumping of phenols at one of 
the major sources was stopped. Ata 
second major source, the manufacturer 
was required to install two large trick- 
ling filters and four large lagoons, the 
worst wastes passing through the four 
lagoons in series. When the fourth 
lagoon is filled (about four times each 
year) the filter plant laboratory is in- 
formed, samples are taken for analy- 
sis, and a rate for discharging the ma- 
terial to the river is established in ac- 
cordance with the analysis, known tol- 
erances, and the existing river condi- 
tions. At times, the manufacturer has 
been ordered to chlorinate the mate- 
rials before passing them into the final 
lagoon. Dosages as high as 300 ppm 
have been required to split the ring 
compounds which are not completely 
oxidized by the trickle filter, and the 
acrylate wastes (from manufacture of 
plastic glass) with which they are 
mixed. Since these treatment and 
control procedures were established, 
no difficulty has been experienced 
from this source. 

Phenolics in the intake water of the 
Torresdale plant built up to a maxi- 
mum in 1954. In that year the sodium 
chlorite used in generating chlorine 
Ib, the cost of the 
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chlorite being $96,460—an average of 
about $1.42 per million gallons for the 
total plant output during the year. 
The third source of phenolics, pre- 
viously indicated, was responsible for 
most of the difficulty. This manufac- 
turer is located on a stream } mile 
from the river, the stream entrance to 
the river being 3 miles downstream 
from the Torresdale water intake, but 
on the same side of the river. Tidal 
action carries materials upstream, and 
there is a distinct tendency for the 
materials from the creek to follow the 
river bank on incoming tides to the 
water intake. Tests from sampling 
points along the river bank indicated 
a die-away pattern from creek to 
plant, but was not too conclusive be- 
cause of small, local, waste interfer- 
ences near sampling points. Nu- 
merous series of samplings made by 
boat during incoming tides, indis- 
putably established the fact that the 
pollution was coming from the creek. 
The heavy concentrations at the mouth 
of the creek, tapered off at upstream 
points and became negligible a mile 
or two above the plant intake. 
Under pressure from the State 
Sanitary Water Board, the manufac- 
turer reduced the wastes by use of 
dephenolizers, traps to catch spills, 
and other means, and then applied for 
permission to dispose of the remainder 
in city sewers. The effects on the 
activated sludge plant of such disposal 
was debated and, finally, temporary 
permission to connect to the sewer 
was given. Nearly all of the phe- 
nolics (about 600 Ib per day), to- 
gether with 3-4 tons of sulfite, have 
passed to the sewage treatment plant 
in the past 16 months. The sewage 
treatment plant destroys 80-85 per 
cent of the phenols, and the remainder 
passes on to the river. 
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The methods have 
in a decided improvement at the 
Torresdale plant. The marked drop 
in phenolic type odors to 50 per cent 
was paralleled by a reduction in so- 
dium chlorite use to 96,000 lb during 
the first 12 months of disposal to the 
sewer, against 178,000 lb in the 12 
months immediately preceding—a re- 
duction to 54 per cent. 


Phenolic Odor Index 


Lacking a better yardstick for 
comparison of conditions in river 
water, the author has employed a very 
inexact procedure which consists in 
taking the product of the per cent time 
(percentage of time during any 8-hr 
period when odor occurred) and the 
average threshold odor number found. 
Using this method, the monthly aver- 
ages for phenolic, gassy, and tarry 
odors (as shown in Table 1) have 
been computed. Comparisons with 
the amount of sodium chlorite used 
each year are made, and percentages 
of the 1954 figures (as 100 per cent), 
are also given. 

In the years of increasing phenolic 
loadings at the plant intake (as indi- 
cated by the increase in the monthly 
average of threshold odors) the rela- 
tion of 1951 and 1953 to 1954 was 
direct ; with decreasing phenolic load- 
ings in 1955 and 1956, the relation is 
not. This is largely or wholly due to 
three factors: [1] Large percentages 
of the chlorite were used in pretreat- 
ment rather than post-treatment, and 
the former is less efficient per unit of 
pollution because part of the chlorite 
reacts with materials which would 
normally be removed in _ filtration. 
[2] In 1955 and 1956, other organic 
materials than those used in these cal- 
culations (such as hydrocarbons and 
organics which cause  septic-musty 
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odors) were present in unreduced, or 
even in increased, amounts relative to 
preceding years. [3] The standard 
of quality of water which the plant is 
expected to produce is continually 
rising; the oily-aromatic “Delaware 
River taste,” or any other taste, is 
no longer acceptable to either the per- 
sonnel furnishing the water or to the 
consumers. 


Biological Action 


Along the river front, between the 
creek previously noted as a source of 
phenolic pollution and the intake, are 
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destruction of the phenols in this sec- 
tion of the river. 

Phenolic conditions at the water in- 
take are greatly affected by the sea- 
sonal changes in temperature. There 
is reason to believe that the amount 
of wastes entering the river is some- 
what constant throughout the year, and 
the wet and dry seasons do not corre- 
late with the changes in phenolic con- 
centration at the intake. Changes in 
phenolic concentrations appear, there- 
fore, to be due to changes in biological 
oxidation in the river. Correlation of 
the factors of temperature, phenols, 


ws “ae Quantity of Sodium Chlorite Used Relative to Level of Phenolic Odors inert ¥ 
Percentage of 1954 
NaClO:z Used 
Year Monthly Average. During Year 
Monthly Average NaClO:2 Used 
1951 15 54,000 27 33 
1952 15 77,000 27 47 thei. 
1953 29 93,000 53 57 hy 
1954 55 163,000 100 1000 
1955 28 161,000 51 99+ 
1956 13f 100,000§ 24 61 


* Product of per cent time and average threshold odor number. 

y Fifty-five per cent of dosage applied in pretreatment. 

‘v7 th First 9 months of the year only. 


November and December estimated. 


several combined sewer overflow out- 
lets. Before construction of the sew- 
age plant, the overflow outlets dis- 
charged all sewage direct to the river. 
That seeding of the raw sewage bac- 
teria to the river effectively aided the 
biological destruction of phenols is be- 
lieved to explain the following phe- 
nomenon. In several years there is 
evidence that pollution entering the 
river at the creek was equal approxi- 
mately to that in 1953 to 1955, al- 
though the amount of phenol reaching 
the intake was very much less. Ap- 
parently it was removal of the seed- 
ing which resulted in greatly reduced 


and chlorine dioxide use, in terms of 
amount of sodium chlorite applied, is 
indicated in Table 2. 

The data shown in Table 2 are not 
all for the same periods but it should 
be noted that for the past year, phenol 
tests have shown 61 per cent of the 
total detected was present in the six 
colder months, and that during the 
preceding year the figure was at least 
98 per cent. It is significant, too, 
that over the past 8 years, the colder 
months account for 71 per cent of the 
odor threshold-per cent time product. 
Chlorite use in the six colder months, 
for the past 7 years, averaged 90.5 
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per cent of the total, or 9.5 times the 
use in the six warmer months. The 
difference between the two preceding 
percentages may result from the fact 
that the phenols present in intake 
water in the warmer months are gen- 
erally largely or wholly oxidized in 
the slow sand filters. (Relation of 
the monthly averages at Torresdale is 
shown in Fig. 5.) 

It was found by Howard (2) that 
taste could be caused by as little as 
2 ppb phenol. Braus, Middleton and 
Walton (3, 4) found that material ex- 
tracted from raw water at Columbus, 
Ohio, would give odor at concentra- 
tions as low as 3 ppb. 

Table 2 shows that monthly aver- 
ages of phenol content of river water 
have, within the past year, ranged to 
over 30 times the amount which 
Howard found to cause taste. The 
tests show monthly averages ranging 
from 4-63 ppb since the spring of 
1955. Before that time, averages ran 
hundreds and even thousands of parts 
per billion. 

Howard also found that with dosing 
to the free chlorine range, the iodo- 
form taste was “completely elimi- 
nated” from a 17-ppb concentration of 
phenol. Studies made under S. J. 
Campbell, Chief Chemist of the Torres- 
dale laboratory, showed that concentra- 
tions of 8 ppb were removed by do- 
sage of 7.5 ppm chlorine and that 100 
ppb was destroyed by about 75 ppm 
chlorine, at a cost of $32.19 per million 
gallons. 

Chlorine dioxide studies by the 
same chemist have shown that 100 ppb 
phenol was destroyed by 0.07 ppm of 
chlorine dioxide which, produced from 
commercial (70 per cent) sodium 
chlorite and chlorine in a 1:1 ratio, 
vould require 1 lb each of sodium 
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chlorite and chlorine, at a cost of 65 
cents per million gallons. 

Certain limited studies by Campbell 
(5) on the slow sand filters have indi- 
cated that they may oxidize up to 300 
ppb of true phenols in warmer months, 
and about 70 ppb in winter months. 
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Fig. 5. Relation of Water Temperature, 
Sodium Chlorite Use, and Aver- 
age Phenolic Odors 


Line A represents sodium chlorite use 
(in per cent of annual use) for the period 
November 1949 te October 1956; Line B, 
Phenolic Odor Average (the product of 
the cold threshold odor number and per 
cent time) for the period October 1948 
to September 1956; the dotted lines, 
monthly average temperature levels for 
period 1950-55 (with temperatures indi- 
cated in degrees Fahrenheit). 


Because he found no phenols in sam- 
ples of the schmutzdecke, after pas- 
sage of the phenols, he has concluded 
that the action can be biological oxida- 
tion only, not absorption. 
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In actual plant operations, phenol is 
not appreciably affected by passage 
through prefilters, but levels to about 
90 ppb have been satisfactorily han- 
dled by the normal plant when water 
temperature was in the vicinity of 
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that the chlorine dioxide demand re- 
quired sodium chlorite in dosages as 
high as 5-6 Ib per million gallons. 
With such dosage, there results what 
can be termed only as an aftertaste; 
technicians recorded it simply as “‘chlo- 


TABLE 2 


- 2g Relation of Seasonal Temperature Changes, Presence of Phenols, and Chlorine Dioxide Use* 


Average Presence of Phenols 
ppb Sodium Chlorite Applied 
Water 
Average, # 
T 
Month ‘Averaget Period 
>< Percentage of Yearly Use 
Nov. '54- Nov. '55- Yearly Use ib 
Oct. '55 Oct. 
: 38 51 3,508 25 23.1 21,768 
38 63 1,825 22 19.0 17,949 
43 42 190 28 14.8 13,928 
53 20 61 42 7.1 6,680 
64 19 33 35 2.7 2,527 
73 19 21 49 3.4 3,235 
80 10 17 4 2.0 1,850 
78 13 18 14 0.2 219 
73 9 28 18 0.8 726 
64 51 50 28 0.4 340 
49 43 —§ 49 || 8.5 8,026 
40 73 4,225§ 63 || 18.0 17,021 
Percentage of Total 
: Percentage of Phenol Detected Percentage of 
Extent of Temperature Total of Phenolic Total Chlorite 
Period for Period Odor Averages, Used 
1948-56 Nov. '54- Nov. 1949-56 
Oct. '55 Oct. '56 
Above 
6 Months 55°F 29 2 39 9.5 
Below 
6 Months 55°F 71 98 61 90.5 
* Chlorine dioxide use is stated in terms of sodium chlorite applied. Note that data shown are not all for the 
same period. 
+ For period 1950-55. 


Pr 
1948-Sep. 1956. 

For Nov. and Dec. 1954 only. 

il For Nov. and Dec. 1955 only. 


60°F. Because there is no appreci- 
able adsorption on floc, the slow sand 
filters must be credited with this 
destruction. 

In past years, phenol levels in the 
filtered water were sometimes such 


oduct of per cent time and average threshold odor number. 


For phenolics at water intake; period Oct. 


rite taste.” This was the cause of 
some complaints, but it did not persist 
throughout the system. The taste was 
reported only in areas where flows are 
such that the time needed to reach 
consumers’ taps, after the application, 
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was probably less than a day. Some 
difficulty with this appeared even with 
3 lb chlorite per million gallons. Pro- 
vision, therefore, was made for the 
application of chlorine dioxide on pre- 
treatment, in order to lessen the load 
which would reach filter effluents. 
Since Nov. 1953, pretreatment with 
chlorine dioxide has been applied 
whenever it appeared likely that a 
posttreatment of chlorite, exceeding 2 
lb per million gallons, might otherwise 
2 required. Thus, aftertastes in the 
stem have been avoided, except for 
ccasions when demands for river 
adings have exceeded the capacity 
f pretreatment facilities, again requir- 
ig too high postdosage. 
Hydrocarbons from shipping wastes, 
| spills, and oily wastes along the 
ater front are prevalent in the Dela- 
are water. Chlorine dioxide oxidizes 
1e hydrocarbons. 


Algae Control 


One branch of taste and odor con- 
trol is, of course, the control of algae 
here there are open reservoirs in the 
istribution system. In the Philadel- 
hia system, there are two open res- 
rvoirs: one, of three sections, with 
total capacity of 688 mil gal (East 
Park Reservoir), receives the treated 
Schuylkill water, which has a hard- 
ess averaging 130 ppm and a nitrate 
mtent of 1.5-2.5 ppm; the other, of 
vo sections, with total capacity of 70 
il gal (Oak Lane Reservoir), re- 
ives the treated Delaware water, 
hich has an average hardness of 55 
ppm and a nitrate content of 0.75-1.5 
pm. 
Before the adoption of metaphos- 
hate treatment of filtered waters to 
trol corrosion, a somewhat reason- 
ble, though not good, control of the 
gae growths was accomplished by 


surface applications of copper sulfate— 
perhaps a half dozen times a season. 
When metaphosphates were applied to 
the water which reached these reser- 
voirs, growths multiplied. During 
two successive seasons, surface appli- 
cations of copper sulfate failed to con- 
trol growths in the larger reservoir, 
and tastes and odors became so ob- 
noxious that the reservoir had to be 
cut off from the system. Since that 
time, metaphosphate has not been ap- 
plied to water passing to the large 
reservoir, and copper sulfate alone has 
been used for algae control. 

These experiences indicate that the 
presence of phosphates and ample ni- 
trates mean trouble. The level of ni- 
trates in the Delaware water is much 
lower than that in Schuylkill water, 
but still, apparently, ample as algae 
nutrient, as indicated by experiences 
on the smaller reservoir. 

At the Oak Lane Reservoir, copper 
sulfate was fed continuously to in- 
coming water and applied to the water 
surface to combat algae growths after 
the metaphosphate treatment. With 
the copper content built up to 1.5 ppm 
in the reservoir outlet, growth increase 
was retarded but the water still re- 
mained green and complaints were re- 
ceived. There were also complaints 
from certain industries regarding the 
high copper content. As a result of 
research work at the Torresdale labo- 
ratory, chlorine dioxide was applied at 
this reservoir, as reported by Ringer 
and Campbell (6). It produced ex- 
cellent destruction of algae and, fed 
continuously to the inlet water and 
to the crossover to the second basin 
in correct amounts, it is possible to 
maintain algae counts under 200 
throughout the season. Considered by 
itself, the treatment seems expensive 


($12,000-14,000 dollars per year). 
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It does not seem so, ill when 
it is considered that this is necessary 
in order to be able to control corrosion 
in the entire treatment plant output 
for over a million people. 
It is now desirable, hydraulically, 
to pass Torresdale water through the 
East Park Reservoir. This presents 
a real problem, because costs for chlo- 
rine dioxide control would be much 
more than proportional to the capaci- 
ties, and might run to a quarter of a 
million dollars yearly ; yet phosphate 
control of corrosion on this water 
seems essential. 
New Construction 
At the present time, a new einande 
treatment plant, including all chemical 
and filtration facilities, is under con- 
struction at Torresdale, with a possi- 
ble capacity, at a 3 gpm per square 
foot filtration rate, of 423 mgd. At 
Queen Lane, a new chemical treatment 
plant was dedicated in 1955 and is in 
operation. All the rapid type filters 
are being rebuilt into a modern filter 
plant with a possible 3 gpm per square 
foot capacity of 180 mgd. Under de- 
sign at Belmont is a chemical treat- 
ment plant and twelve new rapid sand 
filters which, with rebuilding of the 
present twelve, make a possible ca- 
pacity, at the 3 gpm per square foot 
rate, of 108 mgd. 
When completed, the following will 
be true of each of these plants: 
1. Large existing basins will pro- 
vide many hours of contact for 
free residual chlorination before other 
chemical treatment. (Ozone use will 
be limited to the present installation 
since there is available the long deten- 
tion needed for the use of free residual 
chlorination. ) 
2. Activated carbon application will 
be provided so that adsorption may 
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be available to handle any materials 
which cannot be oxidized. 

3. Chlorine dioxide application will 
be provided for standby on all post- 
treatment points and for pretreatment 
on the Torresdale Plant. 


4. Rapid mixing, mechanical floc- 
culation, and continuous sludge re- 
moval will be provided to insure 
proper floc formation for clarification 
and for freedom from sludge gases. 

5. Filter underdrains, wash provi- 
sions, and surface wash with semi- 
automatic wash control are planned to 
maintain the filters in the cleanest pos- 
sible condition. 

6. The present policy of maintain- 
ing a laboratory in each plant, staffed 
around-the-clock by at least one con- 
trol chemist, will be continued. The 
chemist is charged with the responsi- 
bility of checking water quality and 
specifying chemical treatment to ob- 
tain water of the best quality the plant 
will produce. 
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Air Conditioning Expansion and Regulation 


A paper presented on Sep. 12, 1956, at the Michigan Section Meeting, 
Kalamazoo, Mich., by Thomas B. Robinson, Cons. Engr., Black & 


Veatch, Kansas City, Mo. 


ITHIN the past 10 years, the 

water works industry has be- 
come increasingly alarmed over the 
rapidly accelerated growth of air con- 
ditioning and its effect upon water de- 
mands. There have been numerous 
articles published in the trade journals 
outlining the problem, prognosticating 
its probable future expansion, and rec- 
ommending various solutions. 

The tremendous growth in water 
consumption since the end of World 
War II has resulted from many fac- 
tors. Some of these are automatic 
dishwashers and washing machines, 
garbage disposal units, and the general 
prosperity of the times which has con- 
tributed to waste and extravagance. 
The two principal causes for increased 
water consumption, however, have 
been air conditioning and lawn 
sprinkling. Either of these alone 
would have imposed a severe load on 
the water systems of the country, but, 
together, they have, in many places, 
created demands greatly in excess of 
existing capacity. The air-conditioning 
and sprinkling load constitutes over 
50 per cent of the maximum day water 
demand in a majority of our cities. 
Although the sprinkling load has in- 
creased greatly in recent years as a 
result, at least in part, of the number 
of lawn-sprinkling systems being in- 
stalled which use less expensive plastic 
pipe, the sprinkling load has always 
been sizable, and the percentage in- 
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crease in recent years cannot compare 
with the percentage increase in the air- 
conditioning water load. In addition, 
the diversity factor of the sprinkling 
load is far better than that of the air- 
conditioning load. It is safe to as- 
sume that practically all of the air- 
conditioning units installed are in 
operation during the hot hours of a 
hot day, while the lawn sprinklers may 
be on only once or twice a week, and 
then on different hours of different 
days. Also, most rate schedules were 
established recognizing the lawn- 
sprinkling demand, and revenues are, 
therefore, adequate to compensate for 
its poor overall load factor. On the 
contrary, the air-conditioning demand 
with its poor load factor is relatively 
new, and most rate schedules are not 
set up properly to obtain sufficient 
revenue from the air-conditioning user 
to cover the cost of serving him. 


Scope 


Although the water works industry 
has definitely recognized the problem 
which air conditioning is creating, it 
may be of value to give some indica- 
tion of its potential scope. Prior to 
1946, practically all air conditioning 
installed was for commercial and in- 
dustrial use. In that year, however, 
the trend toward residential air condi- 
tioning got under way and has veri- 
tably snowballed ever since. Indica- 
tive of the acceptance of home air con- 
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ditioning are the data of Table 1 which 
show the number and dollar volume 
of compressors and __ self-contained 
units sold for air conditioning from 
1946 to 1953. The US Census Survey 
of Manufacturers, from which the 
data were obtained, has not been pub- 
lished for subsequent years, but it is 
safe to assume that the accelerated rate 
in growth of sales has continued in the 
years since 1953. 

The falling unit cost for the self- 
contained air-conditioning units is in- 
icative of the aggressive sales pro- 
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were considered luxuries only a few 
short years ago; now they are accepted 
as essentials in most households. It is 
predicted that, by 1963, practically all 
new homes will be equipped with cen- 
tral units for year-round air condition- 
ing. On the basis of 1,000,000 new 
homes per year, predicted by the real 
estate and builder’s trades, this alone 
would constitute a sizable increase in 
the air-conditioning load. However, 
more and more of the older homes will 
also installing air-conditioning 
equipment. In were ap- 
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1954 there 


TABLE 
ot 
Number and Dollar Volume of Compressors and Self-Contained Units 
Sold for Air Conditioning, 1946—53* 


Compressors Self-contained Units 
Year Number Dollar Value Number | Dollar Value poe en 
1953 2,380,739 121,054,000 | 1,137,293 | 293,694,000 | 258 
1952 1,677,300 71,047,000 438,464 135,579,000 309 
1951 1,051,937 56,669,000 282,488 93,573,000 331 
1950 954,368 46,977,000 257,263 86,913,000 338 
1949 604,431 29,929,000 123,709 | 50,584,000 409 
1948 459,390 33,493,000 111,620 49 008,000 440 
1947 Not available 34,586,000 74,796 39,509,000 | 528 
1946 191,770 15,377,000 | 47,464 | 19,500,000 411 


grams and keen competition which 
exist in the industry. 

Air-conditioning use, like water use 
generally, can be classified in residen- 
tial, commercial, and industrial cate- 
gories. Extensive growth in all three 
is certain. Residential air conditioning 
was considered definitely a luxury in 
1946 and 1947. With our improving 
standard of living, however, it is rap- 
idly becoming more of a_ standard 
household item, particularly in the 
warmer parts of our country. Auto- 
matic washing machines and dryers, 
garbage disposal units, and television 


* Data obtained from the US Census Survey of Manufacturers. 


proximately 25,000,000 homes in the 
United States with central heating 
systems. Of this number about 
6,000,000 had forced-air systems 
which are readily adaptable for in- 
stallation of central air-conditioning 
systems. An _ additional 7,500,000 
homes had gravity air-heating sys- 
tems which can be adapted for central 
air-conditioning systems by minor re- 
visions in the duct work. The remain- 
ing 11,500,000 homes which are 
heated with steam or hot water can 
be air conditioned by individual room 
window units. 
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Water Demand 


Insofar as the water demand is con- 
cerned, residential air conditioning 
may very possibly not impose as 
heavy a demand as has been estimated 
previously, because the trend, at pres- 
ent, is toward more air-cooled and 
fewer water-cooled units. The aver- 
age home will require about 3 tons of 
air conditioning, while the larger 
homes will require 5 tons or more. 
Based on a power rate of 2.5 cents 
per kilowatt hour, a water rate of 30 
cents per 1,000 gal, and fixed charges 
based on current prices, the annual 
cost of operating a 3-ton air-cooled 
unit is less than that of a 3-ton water- 
cooled unit, and comparable costs for 
5-ton units of the two types show very 
nearly the same relation. The price 
of water-cooled units is approximately 
the same today as it was 2 years ago, 
and the price of air-cooled units has 
fallen from 10-20 per cent during the 
same period. If the present trend 
continues, therefore, the bulk of future 
home air conditioning will probably be 
air cooled and, if so, will pose no serious 
problem for the water works industry. 

Most business and commercial air 
conditioning, however, is of a size 
which probably will exceed the ca- 
pacity of economically air-cooled units. 
Except in areas where power is ex- 
ceedingly cheap, such as those where 
federal subsidies are in effect through 
the public power program, the electric 
power requirement for operating the 
larger air-cooled units will make 
them economically impractical. Air 
conditioning has become such an ac- 
cepted necessity in most areas that 
business establishments and _ office 
buildings are forced to air condition 
in order to meet competition. The 
American Institute of Management 


has stated that when 15 per cent of 
the available office and commercial 
business space in a given community 
is air conditioned, air conditioning be- 
comes a competitive necessity. Many 
of the larger cities in the Southwest 
and Midwest have already exceeded 
this figure. 

Industrial air conditioning has been 
in use longer than either residential or 
commercial air conditioning and is 
being adapted to an increasing number 
of processes. A list of industries 
which have adopted air conditioning 
would include the following : ammuni- 
tion, candy and confections, cereal and 
food products, film, leather, paper, 
pharmaceuticals, plastics, printing and 
lithography, textiles, tobacco, aircraft 
components, cameras, communications, 
electronics, optical goods, vitreous 
ware, precision equipment, blast fur- 
naces, dye works, explosives, gases, 
heavy chemicals, rayon, rubber, anti- 
biotics, bakeries, biologicals, breweries, 
distilleries, and meat packing. In addi- 
tion to the above, where air condition- 
ing is important to the industrial proc- 
ess, other factories are finding air con- 
ditioning of practical value in increased 
worker efficiency and in procurement 
of employees. 

The above data have been presented 
to show the tremendous potential of 
increased air conditioning. As to the 
effect this air-conditioning load will 
have on the water works industry, 
water-cooled air conditioners require, 
on the average, from 1.5—2.0 gpm per 
ton of operating capacity. The exact 
amount depends on the temperature 
and character of the water. Where the 
water is hard, mineral encrustation of 
the cooling coils produces an insulat- 
ing effect which results in higher 
water requirement for installations 
that have been in service any length 
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of time. The average summer operat- 
ing requirement is about 1,000 hr 
which, spread over a 4-month period, 
‘means operating an average of 8 hr 
a day. 

Assuming a 3-ton residential, water- 
cooled installation, the average water 
requirement at 2 gpm per ton would 
be 86,400 gal per month. This is ap- 
proximately 15 times the average 
winter water consumption for the 
same residence. By installing a 
-water-conserving device, such as a 
cooling tower and recirculating the 
water, the requirement can be reduced 
to 5 or 10 per cent of the above. 
Even at 95 per cent reduction—the 
maximum that can be achieved—the 
water use for air conditioning will still 
approximately equal the winter water 
usage of the same residential customer. 
It therefore becomes apparent that 
the water air-conditioning load, with- 
out water-conserving devices, could 
become prohibitive for most water 
systems. Even with water-conserving 
devices, this will impose tremendous 
increased loads in water use. 

In a study made of the water re- 
quirements of Kansas City, Mo., in 
1954, it was estimated that if no re- 
strictions were placed upon _air- 
conditioning water usage, the city 
would experience a maximum day 
water demand, in 1970, of 459 mgd. 
This was compared with an estimated 
maximum day demand of 208 mgd in 
1970 if all air-conditioning equipment 
were equipped with water-conserving 
devices. The maximum day demand 
in 1953 was 123 mgd and by 1955 
had already exceeded 155 mgd. 


Restriction 


Three methods of restricting air- 
conditioning water usage have been 
effected: by ordinances prohibiting 
installation and operation of non- 
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conserved air-conditioning equipment ; 
by application of a demand charge for 
water usage in nonconserved equip- 
ment and by restricting, through ordi- 
nance or high sewer service charges, 
the amount of water discharged into 
the sanitary sewer system. The latter 
method, however, is not always effec- 
tive in curtailing water usage because 
the waste water in many cases can be 
discharged to storm sewers. The deci- 
sion as to which of the above restric- 
tive methods is most desirable depends 
upon several factors, the most impor- 
tant of which is the availability of 
water supply. Of nearly equal im- 
portance is the ability of the water 
department to finance the system ex- 
pansion required to meet the demand. 

Where water supplies are adequate, 
the general policy has been to provide 
any quantity of water required, but to 
establish a charge for air-conditioning 
water which covers the cost. The end 
result is very nearly the same as that 
achieved through a prohibitive ordi- 
nance, because the air-conditioning 
rate, if realistic, is very nearly eco- 
nomically prohibitive. 

The load factor for nonconserved 
air-conditioning use is so poor that a 
high demand charge is essential. The 
high air-conditioning use is applicable 
to about 1,000 hours per year, and 
during those hr the systems of the 
future must be capable of supplying 
demands over twice what they would 
be if there were no air-conditioning 
load. During the other 7,760 hr of 
the year, therefore, the extra capacity 
of the system is not needed. The 
1954 water study made for Kansas 
City, Mo., previously mentioned, 


showed that the water demand ex- 
erted by nonconserved air-conditioning 
equipment constituted 23 per cent of 
the overall system maximum day de- 
mand, and the annual water usage by 
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this equipment was only 7.3 per cent 
of that of the total system. Now, 2 
years later, the percentage figures are 
undoubtedly higher and more widely 
spread. 

Even in Michigan, where cooler cli- 
mate has made air-conditioning devel- 
opment somewhat slower, the effect of 
air conditioning on water demands is 
reaching serious proportions. <A _ re- 
cent study made in Grand Rapids 
shows the air-conditioning load to 
exert 22 per cent of the city’s maxi- 
mum day demand while constituting 
only 4 per cent of the total yearly 
consumption. 

In St. Louis County, W. Victor 
Weir (1) found that the summer 
water consumption varied from 54 to 
7 times as much as winter consumption 
in residences where nonconserved air- 
conditioning equipment was installed, 
while the summer to winter ratio in 
residences of comparable size and loca- 
tion where there was no air condition- 
ing was only 14 to 1. His findings in 
commercial installations indicated quite 
comparable ratios. 

The cost of providing complete 
water system facilities—supply, treat- 
ment, transmission, and distribution— 
at today’s costs will run from $700,000 
to $1,000,000 per 1 mgd of capacity. 
If no water restrictions are imposed on 
air-conditioning use, tremendous ex- 
penditures in system expansion will be 
required. These expenditures would 
be for facilities required to serve 
equipment operating less than 12 per 
cent of the time and using from 5 to 
10 per cent of the total water sold, 
but which would constitute from } to 
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use, his company would be entitled to 
a surcharge for nonconserved air- 
conditioning equipment of $60 per ton 
per year. However, because water 
rates are not based on replacement or 
present day costs, he showed that on 
a load factor basis alone, and using 
the existing rate for water, a sur- 
charge of $41.97 per ton per year 
could be justified. Accordingly, the 
Missouri Public Service Commission 
authorized a surcharge of $40 per ton 
per year which will become effective 
in May 1957. 

In Pine Bluff, Ark., the General 
Water Works Corporation, obtained 
authorization from the Arkansas Pub- 
lic Service Commission for a_ sur- 
charge of $12.50 per year per ton of 
refrigerating equipment installed for 
air-conditioning use. In Kansas City, 
Mo., a surcharge has been established 
which, for commercial air condition- 
ing, will increase from $5.00-$20.00 
per ton per year from 1956 to 1959 
and, for residential air conditioning, 
will increase from $2.40—-$9.60 per ton 
per year over the same period. There 
are undoubtedly numerous other in- 
stances where surcharges for water 
use in nonconserved air-conditioning 
equipment are in effect. 

The AWWA recognized the poten- 
tial problem several years ago and 
published a recommended ordinance 
in 1950 for regulating water use in 
air conditioning. Since that time, the 
number of cities which have adopted 
some form of restrictive ordinance, 
special charge, or departmental regu- 
lation has increased so rapidly that it 
is impossible to keep current the list 
In Nov. 1955, Frank 


_ Amsbary Jr. (2) reported that, of 235 


} of the total system capacity. = 


Surcharge 


Weir (7) has shown that, based on 
present day installation cost and the 
ratio of air-conditioning to other water 


cities which had responded to a ques- 
tionnaire, 53 had instituted restrictions 
by inhibiting ordinance, 27 had re- 
stricted usage through special charges, 


| 
A 
= 
“4 
ime 
~ 
he 
< 


THOMAS B. ROBINSON 


92 had adopted department or com- 
pany regulations aimed at restriction, 
and 63 had no control at all. In Sep. 
1955, Public Works magazine re- 
ported that of 635 cities which had 
responded to a questionnaire, only 
78 had placed limitations on air- 
conditioning water use (3). Now, a 
year later, the number of cities with 
water restrictions on air-conditioning 
use is undoubtedly much greater. 

In Michigan the problem has not 
been as fast in coming as in more arid 
and hotter sections of the country. 
However, as evidenced by the situ- 
ation at Grand Rapids, the problem 

is now reaching serious proportions. 


Conclusion 


It is imperative that each commu- 
_ nity with a public water supply system 


determine whether use of nonconserved 
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air-conditioning equipment should be 
prohibited or whether it should be re- 
stricted through application of a spe- 
cial charge. Certainly, one or the 
other action should be taken to assure 
a system of capacity adequate to meet 
all needs, and to place the cost for 
system expansion (occasioned by non- 
conserved water use) directly on the 
users responsible for the needed 
expansion. 
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Inspecting and Testing Stationary Chlorine 
Storage Facilities 


]. L. Burnett and Charles P. Roddy 


A contribution to the Journal by J. L. Burnett, Supt. of Purification, 
and Charles P. Roddy, Chief Chemist, both of Water Dept., Tampa, 


Fla. 


N May 1953, the Tampa Water De- 

partment, Tampa, Florida, put into 
service its stationary chlorine storage 
tank. The unit, mounted on pipe lever 
type tank scales, is 38 ft long with an 
inside diameter of 7 ft 1 in. and a shell 
thickness of 47/64 in. It has a cir- 
cular steel housing which contains two 
liquid chlorine withdrawal valves lo- 
cated on the longitudinal axis and two 
withdrawal valves on the trans- 
verse axis, with a safety valve in the 
center of the housing. Approximately 
300 tons of chlorine passed through 
the tank in almost 3 years without any 
major operational difficulties. 

In preparing for the first inspection 
and test, a tank car of chlorine was 
spotted on the siding parallel to the 
stationary tank. When the tank was 
empty, the tank car was put on the 
line to feed the chlorinators while the 
storage tank was out of service during 
the inspection. When the stationary 
tank was empty, dry air was intro- 
luced through one of the angle valves 
ind the tank was blown off through 

grid system until the effluent was 
hlorine free. (The grid system con- 

ts of a series of perforated pipes 
cated in the bottom of one of the 
xing basins. ) 


Inspection and Test 


With the tank at atmospheric pres- 
ire, all lines were disconnected and 


gas 


the safety valve removed. I[t was then 
completely filled with water through 
one of the angle valves and was kept 
alkaline at all times with soda ash. 
After the tank was filled, it was al- 
lowed to run to the sewer for about 1 
hour. The test pump was connected, 
a hydrostatic pressure of 300 Ibs was 
applied, and the inlet valve was shut 
off, and the pressure held for 1 hour 
and recorded. There was no drop in 
pressure, indicating that no weakness 
had developed in the tank. 

The pressure was removed and 
water siphoned out through one of 
the angle valves on the housing. The 
manhole cover plate was removed and 
the tank blown out several hours with 
dry air to insure sufficient oxygen con- 
tent before anyone entered the tank. 
While the operators worked inside, 
they used gas masks at all times and 
were attended by another man on the 
platform with a rope and safety har- 
ness. All safety precautions were 
taken when anyone entered the tank. 

The interior was scrubbed and 
hosed down and the water and sludge 
withdrawn with a siphon. All traces 
of scale were removed and the tank 
was partially dried with rags followed 
with an introduction of dry air until 
the tank was completely dry. A final 
inspection was made for corrosion, 
cracking and pitting and the surface 
was found to be in very good condi- 
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tion and ready to be put back in 
service. 

The manhole cover plate was re- 
and the studs were inspected 
before they were replaced. Recondi- 
tioned angle valves, the safety valve, 
and new gaskets were installed and all 
Poe tested. The chlorine producer 
did all the valve maintenance work on 
an exchange basis which assured good 


equipment at a minimum of expense. 


Dry air was introduced into the tank 
and pressure was held at 150 psi for 
24 hr while all joints and fittings were 
checked for leaks. No drop in pres- 


- sure was found. The tank was blown 


down and all studs on the manhole 
cover plate were rechecked. The chlo- 
rine remaining in the tank car was 
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transferred to the stationary unit 
which was then put back on the line 
to feed the chlorinators as soon as 
enough of the liquid chlorine had 
evaporated. During the few hours of 
unloading, a 150 lb cylinder of chlo- 
rine was connected directly to the 
chlorinators to furnish the feed until 
the stationary unit was back in service. 


Conclusion 


After three years on the line, the 
stationary unit did not present any 
particular operational difficulties. The 
outcome of the 3-year inspection and 
test indicated that a systematic sched- 
ule could be set up on a 5-year basis 
instead of the 2- or 3-year periods 
originally planned. 


Ure 


Reprints Available 


Reprints of the following articles, published i in the Journat during the preceding 
year, will be available from the Association in small quantities, at the prices noted. 


from: Order Dept., American Water Works Assn., Inc., 2 Park Avenue, New York 


frown: the present stock is exhausted. Order by reprint number and author’s name 


16, N.Y. Prepayment required on orders under $2. 


(Note: This list does not 


‘include specifications and similar documents kept permanently in stock.) 


Price 

Task Group REPORT Fluoridation Census, Dec 55 7 20¢ 

1954 Supplement 
Burnett, Lewis Tests of Coatings Feb 56); 21 35¢ 
DAVIDSON Electrical Inspection of Coatings | Feb 56| 10 | 25¢ 
INGRAM, CRABILL, Infestations in Water Systems Mar 56| 24 35¢ 
SILVEY 

PANEL DIscussION Lawn-sprinkling Load Apr 56| 17 | 30¢ 
YACKEyY, CRUSE Plastic Pipe Experience Apr 56} 10 | 25¢ 
KIRKENDALL Cathodic Protection Apr 56} 13 25¢ 
Howson Rates and Rising Costs May 56 7 20¢ 
Task Group REPORT Artificial Recharge May 56 6 | 20¢ 
DENHOLM Automatic Filter Operation Jun 56} 25 50¢ 
CosENS it! ase Filter Plant Data Jul 56; 35 | 60¢ 
SowERS edhe 4 Excavation and Backfilling Jul 56 9 25¢ 
MacKay Cast-Iron Pipe Standards Jul 56| 26 | 50¢ 

| MuRDOCH ae Too Cheap Water Aug 56| 6 | 25¢ 
McCauley Engineering Reports Sep 56 5 20¢ 
BARRETT now Galvanic Corrosion in Meters Oct 56 8 25¢ 
| CARNS Service and Meter Sizing Oct 56 | 7 25¢ 
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Concentrations of algae, and trade wastes in raw water 
supplies will vary considerably depending upon weather = 
conditions and stream flow. Therefore, water-plant a 
operators must keep on their toes, making frequent § ; mK 
Threshold Odor Tests to check the required dosages of [im . © 
AQUA NUCHAR activated carbon necessary to re- J ‘i 
)¢ duce odor concentrations to provide a palatable water. 5 zZ 
| From the standpoint of economy, these tests are a must, 
4 for they indicate when more AQUA NUCHAR is needed, 
4 or when the dosage can be cut back. ; 
Our Research staff will gladly, without obligation, give 
v your plant a complete odor survey and recommend how ; 
¢ and where AQUA NUCHAR can best be used to pro- 
duce palatable water. 
GOOD CARBON:GOOD WATER-GOOD WILL 
i¢ New York Central Building Pure Oi! Building 
230 Park Ave. New York 17. CHEMICAL SALES 3S Wacker Drive. Chicago 1. 


Phila. Nat'l Bank Bidg ‘2775S S Moreland Boulevard 
¢ Broad & Chestnut Sts, Phila 7, Pa division west virg pulp and poper compony Cleveland 20. Ohio 


Modern register installed 1955 


Original meter pur- 
chased 1913 


Oil-enclosed type 
train installed 1925 


New, current-model 
measuring chamber as- 
sembly installed 195. 


It was built in 1913 . . . but it’s almost as new as 1956. Over the years, 
working parts have been replaced. Its performance matches every 
standard of modern metering practice. 

The parts used to repair this meter at its last overhaul are identical 
to those used in the latest Trident meters. They embody every thor- 
oughly tested advancement known to the science of metering. 

Designing modern parts to fit “old” meters has been a rigid Nep- 
tune policy for over 50 years. It is just one of the extra advantages 
that make Tridents a better buy . . . both for today and for the years 
to come. 


wot NEPTUNE METER COMPANY 
. (= of 19 West 50th Street, New York 20, N. Y. 


NEPTUNE METERS, LTD. 
1430 Lakeshore Road, Toronto 14, Ontario 


Branch Offices in Principal 
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Disk piston rebuilt 1925, 1942 
| How NEW is this Meter? 


All the Water You Need, When 
and Where You Need It!—our pro- 
posed slogan for water utilities—is 
making its debut on a section meeting 
program at Indianapolis this month. 
Well—almost—for somehow or other 
our exclamation point got twisted into 
the shape of a question mark and our 
“need” was expanded to “want.” 
With Harry Jordan, Blucher Poole, 
Hy Gerstein, and Mel Hatcher the 
panelists involved, we’re certain the 
query will be straightened out before 
the session is over, and if it’s “want” 
they want to satisfy, so much the bet- 
ter. Meanwhile, the phrase, with the 
exclamation point, would have been a 
“natural” as a title for the discussion 
of the California Water Plan that leads 
off this issue, for in California more, 
perhaps, than in any other state, the 
emphasis, throughout, has been essen- 
tially positive—on getting people what 
they want, rather than getting them to 
accept less. And it is, undoubtedly, 
because of that positive approach that 
Californians are, on the whole, much 
more ready to face up to paying the 
price of what they want than are most 
water customers elsewhere. 

It was actually concern over prom- 
ising to provide water for what might 
be considered wasteful purposes and a 
recognition of the water works man’s 
social conscience that led us to select 
“need” rather than “want” as a proper 


7 (Continued on page 36 P&R) 


goal. But with the economic facts of 
life tending to equate want and need 
wherever water isn’t plentiful, we’re 
not one to quibble. Actually, of course, 
it will be the customer who decides 
which—he pays his money, he takes 
his choice. And, not being at all anx- 
ious to decide whether he really needs 
what he wants, we’re more than will- 
ing to go along with: “All the Water 
You Want, When and Where You 
Want It!” 


All the water that we implied 
wasn’t but could be, actually is avail- 
able in northeastern Oklahoma, and 
that portion of the state should have 
been specifically disincluded from our 
November picture (P&R p. 35) of a 
droughtbound Oklahoma. Just how 
good a job that area has done in pro- 
viding all the water its customers need 
—rain or no—is described in a letter 
from Tulsa in this month’s Corre- 
spondence (P&R p. 94). 


Belle jingles have come our way 
once more from Wabash, Ind., where 
the Ford Meter Box Co., apparently 
supported by a Ford Rhyme Box Co., 
has presented two appreciations of the 
product that inspires us all—if not to 
poetry, to some lesser form of expres- 
sion. Because this is what we’ve been 
trying to say right along, we dub these 
Fords not only jinglers laureate to th 


PAs 
= 
= 
=) 
> 
= 
ae 
| 


36 P&R 


é 
ian PERCOLATION AND RUNOFF 4 Vol. 49, No. 2 
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water works field, but P&Rtists cum 
laude. 


Just Add Water 


The words on labels tell this ie 


In recipes, in ads by mail, 

And chances are, at work or play, 
You'll see these famous words today— 
Just add water. 


You’d be surprised how many things 
Are dry and useless till one brings 
The magic liquid known to all; 

You use it when you heed the call— 
Just add water. 


To illustrate and prove this thought, 
Remember all the food you’ve bought 
On which was printed, clear and bright, 
Instructions that make cooking light— 
Just add water. 


You now can buy, in many makes, 
Dried fruits, or soups, or tasty cakes ; 
To powdered milk and frozen juices, 
To products with a thousand uses, © 
Just add water. 

Imagine for a minute, please, he 
An arid wasteland, bare of trees; 

This could be farmland, rich and good 
And quite productive if we could | bani 
Just add water. 
What turns cement into concrete? 
What changes seed to golden wheat? 
No other words now known to man 

Can answer that; but these words can: 
Just add water. 


—Davip J. Forp 


* 


Put the First Thing First 


When we contemplate the blessings of 
our modern way of life 
We're inclined to think of gadgets that 
are new. 
But they can take my TV 
If only they will leave me 
My sure supply of water and the plumb- 
ing it runs through. 


My modern shiny kitchen is my greatest 
pride and joy— 


There’s a grinder for the garbage in the 
sink. 
Unless water’s there to chase it 
We will shortly have to face it 
That plain or ground it smells just like 
you’d think. 
These machines for doing washings are 
as automatic as can be— 
Just push a button and your weekly 
laundry’s done. 
But don’t take any joshing— 
It’s the water does the washing— 
If you don’t believe it, try just one dry 
run. 
My home is air conditioned so it’s always 
nice and cool 
Although I must admit it costs me dear. 
But I’d rather have it hotter 
Than do without the water. 
That keeps us clean and safe throughout 
the year. 
In our search for modern gadgets which 
will make for easy life 
Let’s not forget the one thing we need 
worst. 
Though we come to automation 
I hope they never ration 
The water we should think about in put- 
ting first things first. 
—Joun L. Forp 


What this JouRNAL needs is two 
Fords in every issue! 


Meter boxes were the source of in- 
spiration at Birmingham, Ala., last 
month, too, but there, instead of a 
jingle, it could have been a jag that 
resulted, when 7 gals. of untaxed 
moonshine were found hidden in seven 
water meter boxes in a single city 
block. Not protection against a Jan- 
uary freezeup either—at least of the 
meters—these gals. were crocked, and 
with no one to claim or explain them 
they were whisked off to police head- 
quarters to be killed—destroyed, that 
is. Thus, another distribution system 
is undone by a peek. 
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OVER 300 MUNICIPALITIES USE 


Combining mixing, coagulation and 
solids separation in a single unit, 
“ACCELATOR” plants soften, stabilize and 
clarify water at consistently higher 
rates. This means more capacity from 
smaller units and substantial savings 

in construction and operating costs. 

' “ACCELATOR” treating plants produce 
better water with more complete removal 
of bacteria and algae, turbidity, color, 
iron and hardness. Units can be 
engineered for any capacity. Write for 
complete catalog information or see _ 
your Consulting Engineer. th 


Typical cities using ““ACCELATOR” Treating Plants <a 
include: Benton Harbor, Mich. Casablanca, Morocco 
Cairo, Egypt Columbia, S. C. Charleston, W. Va. 

Decatur, Ili. El Centro, Cal. Fargo, N. D. Kelso, 
Sao Paulo, Brazil, $. A. * Tampa, Fla. - Wichita Falls, Tex. y 


Note circulating 

slurry five feet 

below water 
level, showing 


> om 
> 


INFILCO INC. 


925 South Campbell Ave., Tucson, Arizona 
Field offices throughout the United States and in foreign countries 


® 
ACCELATOR Treating Plan — 
: 
... for less space... for less cost 
) 
| \ 
F 
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Paul Weir was the recipient of an 
Atlanta Chamber of Commerce Lead- 
ership Award at its recent annual 
meeting. The photo above shows At- 
lanta Chamber of Commerce President 
Hix H. Green presenting the award 
to AWWA President Weir. 


The first public hearing on inter- 
state water pollution under the Federal 
Water Pollution Control Program was 
scheduled last month before a board 
appointed by the secretary of health, 
education, and welfare. Involved are 
the waters of the Corney drainage 
system flowing from Arkansas into 
Louisiana’s Corney Lake, a part of the 
Claiborne Parish land utilization rec- 
reational project. The board was to 
receive evidence on allegations that 
Arkansas oil wells were discharging 
acid, salt, and other wastes into these 
waters, thereby killing fish and other 
aquatic life and impairing potential 
industrial use. 


(Continued on page 40 P&R) an 


What prize water? The Nobel 
Prize, no less—the 1956 award in 
chemistry having been given to Sir 
Cyril N. Hinshelwood, Lee’s professor 
of chemistry at the University of Ox- 
ford, and Professor Nikolai N. Seme- 
nov, founder and permanent director 
of the Institute of Chemical Physics, 
Moscow, for their detailed investiga- 
tions of the various ways in which 
oxygen and hydrogen can combine. 
Having also studied the energy re- 
leased by these various reactions, they 
have turned up new information on 
such matters as the chain reaction fun- 
damental to photosynthesis, which, in 
confirming our own thoughts about 
how vital water is, also points up its 
value in getting East and West to- 
gether on something really important. 


Roy W. Morse, director, Technical 
Review Staff, US Dept. of Interior, 
since February 1955, has resigned to 
accept appointment as city engineer at 
Seattle, Wash., where he had _ pre- 
viously been water department super- 
intendent. 


Hubert F. O’Brien, president, A. P. 
Smith Mfg. Co., East Orange, N.J., 
has been elected a director of the Na- 
tional Assn. of Manufacturers. 


Harold B. Gotaas, formerly diree- 
tor of the Sanitary Engineering Lab- 
oratory at the University of California, 
Berkeley, has been named dean of the 
Technological Institute, Northwestern 
University, Evanston, III. 


John J. Moran, of Franklin Square, 
N.Y., has been named Neptune Meter 
Co. sales representative in a newly 
formed district consisting of six south- 
ern New York counties. 
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OMEGA 


MECHANIZED 


SLAKING 


enables you 


OMEGA BELT 

GRAVIMETRIC FEEDER 
Weighs and feeds lime 
on short conveyor 
bele. Feeding rates 
from 10 to 10,000 Ibs. 
per hour. Accuracy 
within +1%. 


OMEGA UNIVERSAL 
VOLUMETRIC FEEDER | 
Dependable feeding— 
without clogging. 
Feeding ranges from 
1 Ib. to 5,000 Ibs. per 
hour. Accuracy within 
by volume. 


LOSS-IN-WEIGHT 
GRAVIMETRIC FEEDER 
Unique principle in- 
sures full control and 
conservation of time, 
plus wide adjustabil- 
ity. Rates from | to 
5,000 Ibs. per hour. 
Accurate within +.5%%. | 


OMEGA Lime Slaker produces smocth, 
clinker-free slurry ... eliminates 

shut-downs for grit and clinker 
removal! ! y 


For thorough slaking that makes the most 
of every ton of lime you buy, investigate 
the Omega Lime Slaker. Adaptable for — 
use with either Gravimetric or Volu- — 
metric Feeders, this unit produces a com- — 
pletely slaked, creamy slurry. Check these 
built-in advantages: 

@ High speed propeller-type mixers 
break up hard particles for thorough 
slaking. 

@ Insulated body and built-in heat 
exchanger assure peak slaking efficiency. 
® Thermostatic control maintains high 
slaking temperatures, yet prevents over- 
heating. 
@ Vapor removal device of adequate | 
capacity protects feeder from hot, dust-— 
laden vapors. A 


Lime Slakers consistently prove why “the 
best costs less”. OMEGA’S complete line 
ndardize on one dependable source of chemical feeders. Saves 
nuisance and expense of divided service and responsibility. 
Send for Bulletin 40-E1B to OMEGA MACHINE COMPANY, 365 Harris Avenue, j 
Providence 1, R. I. . . . division of : 


Like all B-I-F products, 


4 
| 


@)OMEGA MACHINE CO. 
B-1-F INDUSTRIES 
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Chlorine valve inspection and cleaning at a Jones plant. 


Here’s why you get 
SAFE CHLORINE SERVICE 
from Jones 


~ At John Wiley Jones Co., each cylinder 
valve must stand rigid inspection before 
it is passed for your use—the first step in 
a quality control system that assures you 
trouble-free operation. Testing and thor- 
ough valve cleaning before filling prevents 
leakage and contamination of your 
Chlorine. 

Jones Chlorine meets tough government 
specifications . . . in 1-ton tanks or 16, 
105 and 150-lb. cylinders. 

Discover yourself why we supply more 
municipalities than all other packers com- 
bined. Seven Jones plants strategically 
located across the U.S. supply clean, 
pure Chlorine as you need it—in just a 
few hours. 

Let us help solve your Chlorine prob- 
lems. Call or write for information. 
CALEDONIA, N.Y. TORRANCE, CALIF. 


100 Sunny Sol Bivd. 1904 Border Ave. 
Tele: Caledonia 84,79,339 Tele: Fairfax 8-6383 


Nevada 6-6795 
INDIANAPOLIS, IND. 
600 Bethel Ave. JACKSONVILLE, FLA. 
Beech Grove (Iindplis), ind. 2365 Dennis St. 
Tele: STate 6-1443-1444 Tele: Elgin 4-5503, 6-3321 


CHARLOTTE, N.C. NORTH MIAMI, FLA. 
610 MecNinch St. 14400 N.E. 20th Lane 
Tele: Franklin 6-7790, Tele: North Dade 6-146] 
6-1922 6-1462 


RIVERVIEW, WYANDOTTE, MICH, 
18000 Payne Ave. Ww 
Tele: Avenue 3-0676 H j a 


JOHN WILEY JONES CO. 
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(Continued from page 38 P&R) J 


Because of a recent large increase 
in the volume of requests for the pub- 
lication of employment information, 
the JouRNAL has decided to change its 
policy and, on a trial basis, to accept 
classified advertising under this head- 
ing, beginning with the March 1957 
issue. Categories will be limited to 
“Positions Available” and “Positions 
Wanted.” 

Advertisements will be printed in 
6-point type, and will be charged at the 
rate of $1.50 per line (minimum 
charge, $5.00), payable in advance. 
(In calculating charges, assume six 
words per line, count each element of 
a compound word or proper name as 
one word, count each word to be 
printed all in CAPITALS as two 
words. ) 

Copy must be received no later than 
the first of the month prior to that in 
which the ad is intended to appear 
(i.e., for March, the deadline is Feb. 
1). Copy and payment should be sent 
to: Classified Ad Dept., Journal 
AWWA, 2 Park Avenue, New York 
16, N.Y. 


Auburn, Ala., is in need of a wa- 
ter works superintendent. Applicants 
should write fully to: Chairman, Wa- 
ter Works Board, Auburn. 


A mongoose and snake tale with 
a reverse twist was enacted at Wood- 
bridge, N.J., last month, when the 
mongoose came out second best. Of 
course, it was competition rather than 


(Continued on page 42 P&R) 
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f THELATEST WORD 
IN WATER TREATMENT 


Surgeability is defined as stability of 
performance under rapidly changing and 
unpredictable conditions including flow. 

his characteristic is vitally important 
a in clarification and cold process softening 

‘abe installations. Surgeability is designed 
| ia and built into the Graver Reactivator®. 
Ee alt Once optimum chemical conditions are 

established, there are two important fea- 
tures that give the Graver Reactivator 
a high surgeability factor: 


Controlled Sludge Recirculation ... 
‘ 

a providing more rapid solids contact 
j and shorter retention time. 


Low Sludge Level . . . providing 

Q maximum depth of clarified water 
between sludge-clear water separa- 
vA tion zone and the effluent collector. 


a: Other design features are Variable 
= Speed Impeller and Over-All Sludge 

Removal. 


WRITE FOR DESCRIPTIVE CATALOGUE WC-103A 


Department NK 
GRAVER WATER CONDITIONING co. 
A Division of Graver Tank & Mfg. Co., Inc. 

216 West 14th Street, New York 11, N. Y. 
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combat and the snake was made of 
steel, but the story managed to keep 
even New York Times readers inter- 
ested for more than a week. The 
problem was one of threading a fire- 
warning system wire through a 730-ft 
length of 4-in. pipe under the New 
Jersey Turnpike. Having kept the 
public entertained with 10 days of rat 
runs, pneumatic fish lines, and various 
other animals and gadgets, the fire de- 
partment finally enlisted the aid of a 
pet mongoose, named Pops, who made 
a practice run through the pipe with 
ease. Wired, however, Pops pooped 
out after 300 ft and, thus, brought the 
Utility Service Co. into the picture 
with two 400-ft steel snakes, one with 
a grapple, the other with a knob at 
the end. Getting together halfway 
through the conduit, the two snakes 


made a monkey out of the mongoose 
by completing the mission on first try. 
All of which probably proves that wa- 
ter works men need not worry about 
mongooses on the loose in their distri- 
bution systems. What we can’t figure 
out, though, is why someone didn’t 
think of letting water do the job. 
With a float and a piece of cord, the 
business could have been all washed 
up in no time at all—and if it was 
drama they wanted, they could have 
brought a goldfish into the act—or if 
Pops were a weasel! After all, there 
is such a_ thing wire-to-water 
efficiency ! 


EJC installed Joseph W. Barker (of 
ASME) as president and Fischer S. 
Black (of AIEE) as vice-president at 
the close of its General Assembly on 
Jan. 18. 


as 


(Continued on page 46 P&R 


AMONG WATER WORKS MEN | 


THE HEAVY-DUTY 
ELLIS 
CUTTER 
s BEST 


FOR CUTTING LARGE 
SIZES OF PIPE 


No. 01 Cuts Pipe 4” to 8” 
No. 1 Cuts Pipe 4” to 12” 


Write for circular and price list 
No. 40J on our complete line of 
pipe cutting tools. 


ELLIS & FORD MFG. CO. 


2425 Goodrich Ave. Ferndale, Michigan 
Phone Lincoln 7-3600 


WRITE TODAY 
For 
108 PAGE CATALOG 
W.S. DARLEY & CO. Chicago 12 


DE 
Si plie 
ESTARLISNED 1908 
gay DARLEY & CO. 
| 
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DE LAVAL pumps America’s water... 


The three De Laval turbine-driven centrifugal 
pumps (shown above) have given dependable 
service in the Howard Bend Station of the St. Louis, 
Mo. water works system for more than a quarter 
of a century. The two smaller units have a capacity 
of 60 mgd and the larger one of 120 mgd, all 

_ designed to deliver against 40 ft. head. 


In the St. Louis Chain of Rocks Station, De Laval 
pumps have an even longer service record. Two 

" . 40 mgd units were installed in 1912 and a 100 mgd 
: unit in 1918. Two of these three pumps are still 
on the line. The third has been altered and is still 
in constant service. 


Write for your 
copy of new De Laval 
Bulletin 1004 


For St. Louis’ expanding needs, De Laval is now 
building ten more centrifugal pumps with a total 
capacity of 450 million gallons per day. 


Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
. ; 822 Nottingham Way, Trenton 2, New Jersey 
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Tyton. Joint pipe is quife as easy to install as our 

hillbilly friend indicates. Only one accessory needed 
..a specially designed rubber gasket that fits 

into the bell of the receiving pipe. A push or two 

and the connecting pipe compresses the ; 

gasket ...seals the joint bottle-tight and 


No bell holes. No waiting for weather. ‘“Tyton” can be 
laid in rain or wet trench. It's so simple, in fact, 
iy even an inexperienced crew quickly becomes expert. 


“WAKE UP, PAW...ALL WE NEED FROM YOU IS 
— ALITTLE PUSH WITH YORE FEET!" 


aw 
SS 
— 


You'll be hearing more about this ingenious new 
Tyton Joint. Why not get the facts firsthand...and now? 


U. S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


Write or call. We'll be glad to give them to you 


A WHOLLY INTEGRATED PRODUCER FROM MINES Insert gasket with groove over bead in gasket seat 


AND BLAST FURNACES TO FINISHED PIPE 


insert plain end of pipe until it contacts gasket 


INDUSTRIAL SERVice (ECU 


TRAIMOD 27900009 | 


Force plain end te bettem of socket .. . the job's dene! 


WM 


install! 
= 
ONLY FOUR SIMPLE ACTIONS 
Vipe a film of special lubricant ever inside of gasket 
> 4 as > | 
—— 
by 4 


since 1935. 


status. 


and coastal engineering. 


while on their way to Melbourne was 
975 gal of the “purest drinking water 
made, purged of all lint, soot, rust, 
and microorganisms—though not of 


1028 Connecticut Ave., N. W. 
WASHINGTON 6, D. C. 


The Olympian brew that sustained 
those gods and goddesses of athletic 
prowess who represented the United 
States at the Olympic Games last year 
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(Continued from page 42 P&R) 
_ Thorndike Saville has retired as mineral content.” 


dean of New York University’s College 
of Engineering, a position he has held 
During his tenure of off- 
ice, the college formed a Graduate 
Div. and a Research Div., and the 
fields of sanitary science, meteorology 
and oceanography, engineering physics, 
and nuclear physics achieved major 
Dean Saville’s retirement from 
the college will enable him to devote 
more time to acting as a consultant in 
the fields of water supply, hydrology, 
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Provided by Can- 
ada Dry, Inc., as a means of protecting 
our athletes against the ill effects of 
changing water several times en route, 
this “neutral nectar” (pH 7.0) appar- 
ently worked—perhaps even too well, 
for there were at least two or three 
of the long-distance events in which 
our boys could have done with a little 
more running. Be that as it may, the 
appreciation of stability in water qual- 
ity by athletes may well be the first 
step in their appreciation of water qual- 
ity as such. And if they appreciate 
water, we’re in! Just imagine the sen- 
sation if Mickey Mantle were to say: 
“Tt’s the filtered taste I like in wa- 
ter.” Or if Floyd Patterson were to 
confess: “I insist on gargling only 
free-residual-chlorinated water between 
rounds!” Even Olympus  couldn’t 
have been more wonderful! 


(Continued on page 84 P&R) 


LaMOTTE CONTROLS 


have served the Water Works En- 
gineer for more than 35 years. 


Have you sent for the latest booklet 
on this helpful LaMotte Service? 


For example— did you know that the 
LaMotte-Pomeroy Sulfide Testing 
Outfit determines accurately: 


« Total Sulfides + Dissolved Sul- 
fides « Hydrogen Sulfide in 
Sludges and Solutions « Free 
Hydrogen Sulfide in Air and 
Gases? 


We will be happy to send full informa- 
tion on this and other LaMotte units 
used in the Water Works field. 


LaMOTTE CHEMICAL 
PRODUCTS COMPANY 


Dept. AWWA Chestertown, Md. 
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It costs more to dig up a valve than it does 
to be sure that the valve is right in the first 
place. Rensselaer A.W.W.A. Valves have 
been giving satisfactory service in hundreds 
of cities for many years, and there are many 
“reasons why.” 

The well known Rensselaer wedge mech- 
anism, for instance, presses the gates firmly 
against the valve seats on closing, but on the 
first turn of the opening, the wedging mech- 
anism is released and the gates are free. 

The generous use of solid bronze, the rust 
proofing and the simplicity of servicing make 
for long life and low maintenance. All parts 
; are interchangeable and accurate because of 

= the precision casting and machining. 
-_ s Only two types of valve ends are shown. All types are available together 
with tapping valves and other accessories. 


ra) 


_ The names, Ludlow and Rensselaer mean the same today that they have 
during your lifetime. The desire to serve the Water Works Field in person 
> —in research and design and in prompt delivery of original equipment and 
$pare parts for all products has not changed. On our 


serve has at least doubled. 
16 


Rensselaer 


VALVES & HYDRANTS 


THE LUDLOW VALVE MANUFACTURING CO. Troy, N. Y. 
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READING METER 


The Reading Meter 
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The Future of Arid Lands. Gilbert 
F. White, ed. Pub. No. 43, American 
Assn. for Advancement of Science, 1515 
Massachusetts Ave., N.W., Washington 
5, D.C. (1956) 453 pp.; $6.75 

This volume consists of papers by sci- 
entists from seventeen countries assessing 
current efforts to make productive and 
stable use of the “arid” regions that com- 
prise a third of the world’s land surface. 
Presented at the International Arid Lands 
Meetings in New Mexico in spring 1955, 
the papers describe the present state of 
knowledge and the need for new re- 
search on water supply variability and 
predictability, improved resources utiliza- 
tion, and prospects for additional water 
sources. Emphasis is placed upon the 
desirability of integrated analysis of re- 
gional resources problems and the ad- 
vantages of joining archeologic with hy- 
drologic studies, or botanical with 
climatological and geomorphic studies. 


Studying Your Community. Roland 
L. Warren. Russell Sage Foundation, 
505 Park Ave., New York 22, N.Y. 
(1955) 385 pp.; $3 

If there is any merit to the proposition 
that creating a water utility-minded pub- 
lic requires civic-minded utility officials, 
it follows that the latter should be con- 
cerned with such aspects of community 
life as economic conditions, growth and 
planning, housing, education, recreation, 
welfare services, health, and group rela- 
tions. This book does not, of course, 
provide answers, but it tells what ques- 
tions to ask in each of these fields. The 
text is designed to afford a framework of 


meaning for the questions by explaining 
some of the issues they raise and by re- 
ferring, where appropriate, to widely ac- 
cepted standards for community appraisal. 
Thus the book can serve as a practical 
orientation for community studies. 


Principles of Industrial Waste Treat- 
ment. C. Fred Gurnham. John Wiley 
& Sons, 440—4th Ave., New York 16, 
N.Y. (1955) 399 pp.; $9.50 

Instead of dealing with waste treat- 
ment industry by industry, Prof. Gurn- 
ham discusses each of the principal meth- 
ods separately and shows how each is 
applied in treating wastes from different 
industries. Most of the material is de- 
voted to treatment operations and proc- 
esses before discharge into natural wa- 
ters and sewers. The author describes 
pretreatment, the various types of physi- 
cal, chemical, and biological treatment, 
and final disposal. Also covered are the 
sources of wastes, their pollutional ef- 
fects, and a brief review of major indus- 
try problems. Intended as a college text, 
the book is made particularly useful by 
the “unit operations” approach. 


Applied Thermodynamics [Formerly 
“Heat Power’|. Earle B. Norris, Eric 
Therkelsen & Clarence FE. Trent. Mc- 
Graw-Hill Book Co., 330 W. 42nd St., 
New York 36, N.Y. (1955; 3rd ed.) 462 
pp.; $7.50 

The primary purpose of this text is to 
provide an understanding of the funda- 
mentals of thermodynamics as applied to 
power generation. The topics dealt with 
include internal-combustion engines, steam 


(Continued on page 52 P&R) 
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GENERAL 
CHEMICAL 


Here’s the alum of unvarying quality 
. a highly efficient, 
dependable and economical coagulant 
for removing turbidity from water, for 


reducing tastes, odors, colors. Water 


men, America over, prefer General 
Chemical Aluminum Sulfate for mak- 
ing water good to drink and crystal 
clear. Make it your choice, too! 


Your Most Dependable Supplier— 
General Chemical has 25 Aluminum 
Sulfate plants strategically located 
across the country. This means a source 
of supply you can always count on in 
your daily operations . in emer- 
gencies. Take advantage of it! 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Offices: Albany + Atlanta + Baltimore - Birmingham - Beston + Bridgeport - Buffalo 
+ Denver + Detroit + Greenville (Miss.) + Houston 


Charlotte + Chicago - 
Jacksonville + Kalamazoo 


Basic Chemicals for American Industry 


Cleveland 
Los Angeles + Milwaukee + Minneapolis - New York 
Philadelphia - Pittsburgh Providence San Francisco. Seattle St. Louis- Yakima (Wash.) 


In Canada: The Nichols Chemical Company, Limited - Montreal . Toronto - Vancouver 


For Water Treatment 


Produces crystal clear 


Gives better floc formation 

Promotes better settling and longer filter runs 
Has no chlorine demand 

Aids in reduction of tastes and odors 

Is a low cost coagulant 

Superior in tests against other coagulants 

High in quality. Its constant uniformity can be 
depended upon 


For Sewage Treatment 

Clean, easy to handle 

Dry feeds well or dissolves readily for solution 
feeding; liquid alum also available in many areas 
Simple application. Requires only low-cost feed- 
ing apparatus and minimum attention 

Clear, colorless effluents are possible 

Sludge digests readily 

Treated digested sludge dries quickly with 
minimum of odor 

Chlorine consumption is cut, cu> ‘o 
demand of clarified sewage 


Economical to use 
| 
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_ power, condensers, boilers, and refrigera- as suitable for identification because it is 
tion. Among the new developments cov- subject to fading, as well as obliteration, 
ered in the third edition are those involvy- and there are not enough distinct hues for 


ing dual-fuel diesel engines, gas turbines, the large number of materials now car- 
ried in pipelines. 


Legal Problems in Engineering. 
American Standard Scheme for the Portes Nord. John Wiley & Sons, 440 
Identification of Piping Systems—ASA  __4;), Ave., New York 16, N.Y. (1956) 
Al3.1-1956. Am. Soc. of Mechanical 30] pp.; $7.50 
Nr 29 W. 39th St., New York 18, Written by an engineer who is also a 
N.Y. (1956) 8 pp.; paperbound ; $1 practicing lawyer, this book is a survey 
It is recommended that pipe be labeled of the law from the engineering view- 
by lettered legend to indicate the material point. Basic fundamentals are covered, 
carried—for example, “raw water,” “fin- as well as such topics as public utilities, 
ished water”—with an arrow showing the construction contracts and specifications, 
direction of flow. For supplementary in- and stream pollution. Because the treat- 
formation, either lettering or color (ap- ment of these subjects is general in na- 
plied over the entire pipe or as bands) is ture, most of the problems peculiar to 
suggested. Color alone is not regarded the water works field are not included. 


ELEVATED 
STEEL TANKS 


@ Elevated Steel Tanks for wa- 
ter supply, ranging from 5,000 to 
2,000,000 gallons—ranging from 
standard hemispherical self-sup- 
porting bottom to spherical tank 
on tubular tower. 


Correctly built in accordance with 
AWWA specifications. Send us 
your inquiry, stating capacity, 
height to bottom and location. 
Established 1854. Write for Tank 
Talks. 


wit MANUFACTUR/y 


COLE 
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‘Continuous 
assures efficient 
of Chlorine 


FFICIENT USE OF CHLORINE puts money in your — 

pockets. Comparison of chlorine and main line 
flow records provides a continuous safeguard against 
wasted chlorine or insufficient dosage by continu- 
ously monitoring the accuracy of the system. 

This recording system is readily adaptable to 
most chlorinators of all manufacturers. 

A simple screwdriver adjustment permits field 
synchronization of the flow recorder with the inter- 
changeable capacity of the chlorinator. Indicators, 
totalizers, transmitters and high-low alarms are 
available for use in this F&P Chlorine Flow Record- 


Preset totalizer shows 

remaining chlorine supply 

end warns when supply 
is low. Separate 
alarm warns of 
system failure. 


ing System. These functions may be located remotely 
by the use of F&P pneumatic or electric transmis- 
sion systems. 

Every part is completely corrosion resistant. Mag- 
netic coupling eliminates the need for trouble- 
making pressure tight bearings. 

Write today for complete information or detailed 


proposals and quotations to Fischer & Porter Co., 


927 Fischer Road, Hatboro, Pa. 


Fp FISCHER & PORTER CO. — 


OMPLETE 
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CONCRETE FACT — This is a section of the Roman aqueduct between 
Eiffel and Cologne, built in 80 A.D., in use continuously until 1928. A 
natural cement occurring along the Rhine between Cologne and 
Coblenz was used by Roman army engineers in building the aqueduct. 
(Photo, courtesy Smithsonian Institute, Washington, D. C.) 


1848 years of continuous, dependable service! 


The army engineers of Fabius Sabinus Titus, Emperor of Rome, 
knew their business when they put down the original aqueduct to 
serve the water needs of the conquered city of Cologne, Germany. 
Extending 56 miles underground, between Cologne and Eiffel, this 
rugged, cement-base conduit was built in 80 A. D. — served as the 
main artery for the Cologne water supply until 1928! 


Since the days of the chariot, men who know the problems of moving 
water for growing cities have relied on concrete. Lower in initial 
cost, dependable, economical Concrete Pressure Pipe is increasingly 
the choice of far-sighted community water planners. For long life, 
high carrying capacity and ease of installation, no other pipe can 
compare with it. 


Water jor 


Generations to come 


Vol. 49, No.2 


OF 


bualt for the 
ages with . 


Concrete 
Pressure 
Pipe combines: 


1. The Strength of 
Steel 

2. The Durability 
of Concrete 

3. The Simplicity, 
Flexibility and 
Safety of 
Rubber Gasket 
Joints 


AMERICAN CONCRETE 
PRESSURE PIPE 
ASSOCIATION 


228 North LaSalle Street D 
Chicago 1, Illinois 


_ 
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Professional Services 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage, Industrial Wastes and Incineration 
Problems 
City Planning, Highways, Bridges and Airports 
Dams, Flood Control, Industrial Buildings 
Investigations, Reports, Appraisals and Rates 


Three Penn Center Plaza Philadelphia 2, Pa. 


BOGERT and CHILDS 


Consulting Engineers 


Cunton L. Bogert Frep 8. Cuttps 

Ivan L. Bocert Donacp M. Ditmars 

Ropert A. Lincotn CHARLES A. MANGANARO 
Martin 


Water & Sewage Works 
Drainage Flood Control 
Highways and Bridges Airfields 

145 East 32nd Street, New York 16, N. Y. 


Refuse Disposal 


ALVORD, BURDICK & 
HOWSON 
Engineers 
Water Works, Water Purification, Flood 
Relief, Sewage Disposal 
Drainage, Appraisals, Power 
Generation 


20 North Wacker Drive Chicago 6 


AYRES, LEWIS, NORRIS & MAY 


Consulting Engineers 

Rosert Norris 
Donacp C. May 
Homer J. Haywarp 


Louis E. Ayres 
George E. Lewis 
Sruart B. Maynarp 


Waterworks, Sewerage, Electric Power 


500 Wolverine Building, Ann Arbor, Michigan 


BLACK & VEATCH 


Consulting Engineers 


1500 Meadow Lake Parkway, 
Kansas City 14, Missouri 


Water Supply Purification and Distribution ; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BLACK AND ASSOCIATES, INC. 
BLACK LABORATORIES, INC. 


Engineers and Chemists 


Water, Sewerage, Hydrology, Waste Treatment 
Complete Laboratory Services 


Gainesville, Fla. 


+ 


Bowe, Albertson & Associates 


Engineers 


Water and Sewage Works 
Industrial Wastes— Refuse 
Disposai— Municipal Projects 
Industrial Buildings— Reports 
Plans—Specifications 
Supervision of Construction 
and Operation— Valuations 
Laboratory Service 


75 West Street New York 6, N.Y. 


BROWN AND CALDWELL 


Civil and Chemical Engineers 


Water—Sewage—Industrial Waste 


Consultation— Design—Operation 


Chemical and Bacteriological Laboratories 


66 Mint Street San Francisco 3 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
Water Suppty—Sewace Disposat— 
Hypravutic DevELOPMENTS 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 E. 19th St., New York 3, N. Y. 


BURGESS & NIPLE 


Consulting Engineers 
(Established 1908) 

Water Supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Laboratory Municipal engineering 
Supervision 
2015 W. Fifth Ave. Columbus 12, Ohio 
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PROFESSIONAL SERVICES 
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BURNS & McDONNELL 


Engineers—Architects—Consultants 


Phone 
DElmar 3-4375 


Kansas City, Mo. 
P.O. Box 7088 


CHAS. W. COLE & SON 
Engineers—Architects 


Sewerage, Water Supply, Bridges, 
Highways, Toll Roads, Industrial, Municipal 
and Commercial Buildings 


220 W. LaSalle Ave. South Bend, Indiana 
Central 4-0127 


JAMES M. CAIRD 


Established 1898 
C. E, Currton, H. A. Bennerr 


Chemist and 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 
Cannon Bidg. Troy, N. Y 


CAMP, DRESSER & McKEE > 
Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply—Sewerage 
Flood Control & Drainage—Bridges 
Ornamental Street Lighting — Paving 

Light & Power Plants—-Appraisals 


360 E. Grand Ave. Chicago 11 


Cotton, Pierce, Streander, Inc. 
Associated Consulting Engineers 


E. R. Cotton P. B. Streander 
G. A. Gieseke H. G. Damon 
I. J. Silverstone 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 


Refuse Disposal 
132 Nassau Street 55 es Road 
New York 38, N.Y. wa 


N.Y 


CAPITOL ENGINEERING CORP. 
Consulting Engineers 


Water Works, Sewage Disposal, Airports, 
Dams and Bridges, Roads and Streets, 
Planning, Design and Surveys. 


Dillsburg, Pa. 


Rochester, N. Y. Dallas, Texas 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—lIncineration—Gas Systems 
Valuations— —Rates—Management 


Laboratory—City Planning 


601 Suismon Street il 


Pittsburgh 12, Penna. 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade Separations—Bridges—Subways 


al Transportation 
Investigations— Reports— Appraisals 
Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


Fay, Spofford & Thorndike, Inc. 


Engineers 


Water Supply and Distribution Drainage 


Sewerage and Sewage Treatment 


Airports — Bridges — Turnpikes 
Investigations Reports Valuations 
Designs Supervision of Construction 


Boston, Massachusetts 
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Professional Seruices 


FINKBEINER, PETTIS & STROUT 


Carueton 8. Finxsetner E. Perris 
Harovp K. Strout 


Consulting Engineers 
Reports, Designs, Supervision, 
Water Supply, Water Treatment, Sewerage, 


Sewage Treatment, Wastes Treatment, 
Valuations & Appraisals 


Toledo 4, Ohio 


318 Jefferson Avenue 


FREESE & NICHOLS 


Fort Worth, Texas 


NICHOLS & TURNER 


Houston, Texas 


FREESE, 


Industrial and Municipal Engineering—Water 
Sup a and Purification—Sewerage and Indus- 
tria! aste and Struc- 
tures — Dams — Jorks — Airports— 
investigations —Veluation—Design and Super- 


vision 


FROMHERZ ENGINEERS 


Structural—Civil—Sanitary 
Four Generations Since 1867 


Water Supply; Sewerage; Structures; 
Drainage; ; Foundations 


Investigations ; Reports; Plans and 
Specifications ; Supervision 


New Orleans 


Glace & Glace, Inc. 
Civil and Sanitary Engineers 


Water Supply, Purification and Distribution, 
Dams, Sewerage, Sewage and Industrial 
Waste Treatment 
Investigations, Reports, Designs 
Supervision of Construction and Operation 


1001 North Front Street, Harrisburg, Penna. 
Wash., D.C.—Easley, S. C.—Tallahassee, Fla. 
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GREELEY AND HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Refuse Disposal 


220 S. State Street, Chicago 4 


WILLIAM F. GUYTON 
& ASSOCIATES 
Consulting Ground-Water Hydrologists 


Underground Water Supplies 
Investigations, Reports, Advice 
307 W. 12th St. 3301 Montrose Bivd. 


Austin 1, Texas Houston 6, Texas 
Phone: 7-7165 Phone: JA-2-9885 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 


Engineers 


Water Works—Sewer 
Industrial Wastes—Garb 
Roads— Airports—Bridges- Control 
Town Planning 


Investigations & Reports 
Harrisburg, Pa. Philadelphia, Pa. 
Pittsburgh. Pa. Daytona Beach, Fla. 


GARRITY & MOSHER 


Engineers 
Leo V. Garrity 
Municipal and Industrial Water and 
Sewage Works 
Water System Analyses 
Tunnels and Foundations 
Reports, Designs, Plans and Specifications 


14050 W. McNichols Rd. Detroit 35, Mich. 


W. Mosher 


FRANK E. HARLEY, C. E. 


Consulting Engineer 


Water Supplies, Highways 
Municipal Problems 


260 Godwin Ave. 
Wyckoff, N.J. 


HASKINS, RIDDLE & 
SHARP 


Consulting Engineers 


Water—Sewage & Industrial Wastes- 
Hydraulics 
Reports, Design, Supervision of Construction, 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Avenue Kansas City 5, Mo. 
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PROFESSIONAL SERVICES 


Professional 
Senuices 


THE JENNINGS-LAWRENCE CO. 
Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports— Design—Construction 


1392 King Avenue Columbus 12, Ohio 


HAVENS & EMERSON 


W. L. Havens A. A. BurGER 

J. W. Avery H. H. Moseiey 

F.S E. 8. Ornpway 
F. C. Tories, Consultant 


Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations— Laboratories 


Leader Bidg. Woolworth Bldg. 
CLEVELAND 14 NEW YORK 7 


HAZEN AND SAWYER 


Engineers 
Water and Sewage Works : 
Industrial Waste Disposal 
Drainage and Flood Control _ 


Reports, Design, Supervision of — 
Construction and Operation 
ates 


3333 Book Tower 
Detroit 26, Mich. 


Appraisals and 


122 East 42nd Street 
New York 17, N.Y. 


ANGUS D. HENDERSON 


Consulting Engineer 
Water Supply and Sanitation 


Westbury, New York 
Bayside, New York 


330 Winthrop St. 
210-07-—-29th Ave. 


HORNER & SHIFRIN 


Consulting Engineers 
W. W. Horner E. E. Bloss V. C. Lischer 


Water Supply—Airports—Hydraulic Engineer- 


ing—Sewerage—Sewage Treatment— Munici- 
pal Engineering— Reports 
Shell Building St. Louis 3, Mo. 


ROBERT W. HUNT _ 


Inspection Engineers 
(Established 1888) 
Inspection and Test at Point 


of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 


175 W. Jackson Bivd. 
Chicago 4, 
and Principal Mfg. Centers 


JONES, HENRY & 
WILLIAMS 
Consulting Sanitary Engineers 
Water Works 
Sewerage & Treatment 
Waste Disposal 
Security Bidg. Toledo 4, Ohio 


HARRY J. KEELING 


Consulting Engineer 
Electrical— Mechanical—Corrosion 


Investigations—Reports—Advisory Service 
Mobile radio communication systems; 
Special mechanical design problems ; 
Soil corrosion, Electrolysis, 
Cathodic protection 
of buried or submerged metal surfaces. 


1718 Livonia Avenue __Los Angeles 35, Calif. 


ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 


Ricuarp R. Kennepy Rosert M. Kennepy 


Investigation— Design 
Water Supply Water Purification 
Sewage and Waste Treatment 
Water Reclamation 


604 Mission St. San Francisco 5 


Vol. 49, No. 2 


MORRIS KNOWLES INC. 


Engineers 


Water Supply and Purification, — 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning 


Park Building Pittsburgh 22, Pa. 


KOEBIG & KOEBIG 
Consulting Engineers Since 1910 


Investigations, Reports, Designs 
Water Supply & Water Treatment 
Sewerage & Sewage Treatment 
Municipal Engineering 


Los Angeles 5, Calif. 


3242 W. Eighth St. 
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LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 


Water Supply Salt Water Problems 
Dewatering Investigations 
Recharging Reports 


551 Fifth Avenue New York 17, N. Y. 


METCALF & EDDY 
Engineers 


Water, Sewage, Drainage, Refuse 
and Industrial Wastes 
Airports Valuations 
Laboratory 
Statler Building 
Boston 16 


THE PITOMETER 
ASSOCIATES, INC. 
Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies _ aad 
Water Measurement & Special — 
Hydraulic Investigations 


50 Church Street New York 


LEE T. PURCELL 


Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes ; Investigations 
& Reports; Design; Supervision rs) 
Construction & Operation 


Analytical Laboratories 


36 De Grasse St. Paterson 1, N. J. 


Nussbaumer, Clarke & Velzy, Inc. 


Consulting Engineers 


Sewage Treatment—Water Supply 
Incineration— Drainage 
Industrial Waste Treatment 
Appraisals 


327 Franklin St., Buffalo, N. Y. 
500 Fifth Ave., New York 36, N. Y. 


THE H. C. NUTTING COMPANY 


Testing Engineers—Inspection Service 
Foundation Investigation—Test Borings 
Soil Mechanics—Sewage Flows— Analysis 
Construction Control—Soil—Concrete 
Bituminous Pavements—Water Waste Survey 
Specifications—Consultations 


4120 Airport Rd. Cincinnati 26, Ohio 


oil 


RADER AND ASSOCIATES 
Engineers and Architects 
Sewers and Sewage Treatment 
Water Supply, Treatment and Distribution 
Investigations, Reports, Plans 
Supervision of Construction and Operation 


111 N. E. 2nd Ave , Miami 32, Florida 
1025 Coamecticut Ave. N. W. 
Washington 6, D. C. 
Apartado 4356 (Estacion Exposicion 
Panama City, Panama 


THOMAS M. RIDDICK 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
e Treatment, Plant Supervision, 
ndustrial Waste Treatment, 

Laboratories for Chemical and Bacteriological 

Analyses 


369 E. 149th St. New York 55, N.Y. 
Haven 5-2424 


PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures Power — Transportation 
51 Broadway New York 6, N.Y. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Pirnie Ernest W. 
Rosert D. Car. A. ARENANDER 
Prrnte, Jr. 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 36, N. Y. 


RIPPLE & HOWE, INC. 


Consulting Engineers 
O. J. V. A. Vaseen B. V. Howe 


Appraisals—Reports 
ign—Supervision 


Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


833—23rd St., Denver 5, Colo. 


RUSSELL & AXON 
Consulting Engineers 
Civil—Sanitary—Structural 
Industrial— Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 
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PROFESSIONAL SERVICES 


Vol. 49, No.2 


Seruices 


J. HOMER SANFORD 
Consulting Engineer—Hydrologist 
37 Years of Groundwater Investigation 
Groundwater Development, Recharge, 
Dewatering and Salt Intrusion 
Analysis of Available Supply and Safe Yield 
Litigation Reports and Testimony 


1143 E. Jersey Street Blizabeth 4, N. J. 


ALDEN E. STILSON & ASSOCIATES 
(Limited) 
Consulting Engineers 
Water Supply——Sewerage— Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—Surveys—Reports 


245 N. High Se. Columbus, Ohio 


J. STEPHEN WATKINS 
J. 8. Watkins G. R. Watkins 
Consulting Engineers 
Municipal and Industrial cao Water 
Supply and Purification, Sewerage ro | Sewage 
Treatment, Highways and Structures, Reports, 
Investigations and te Structures. 


251 East High Street Lexington, Kentucky 
Branch Office 
4724 Preston Louisville 13, 


SCHAEFER & WALTON 


Consulting Ground- Water Hydrologists 
Investigations, Reports, Advice 


on 
Ground Water Development, Induced 
Infiltration From Surface Streams, 
Artificial Recharge, Dewatering. 


16 Leland Ave. Telephone 
Columbus 14, Ohio AMherst 8-3316 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


. KENNETH WEEKS 
ENGINEERS 
Designers . Consultants 


Water Supply and Purification 
and Sewage Treatment 
Investigations and Reports 
Supervision of Construction 


Streets and Highways 
6165 E. Sewells Point Road, Norfolk 13, Va. 


WESTON & SAMPSON 


Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Wastes Treatment 
Reports, poy Supervision of Construction 
nd Operation; Valuations. 
Cc oe and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


SMITH AND GILLESPIE 


Consulting Engineers 


MUNICIPAL UTILITIES 
AND PUBLIC WORKS 


Complete Engineering Services 

JACKSONVILLE, FLORIDA 

STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 
Muscatine, Iowa 


Engineers 


WHITMAN & HOWARD 


Engineers 
(Est. 1869 
Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


WHITMAN, REQUARDT 
& ASSOCIATES 
Consultants 
Civil—Sanitary—Structural 
Mechanical—Flectrical 


Reports, Plans 
Supervision, Appraisals 


1304 St. Paul St. Baltimore 2, Md. 
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Choose 
CONCRETE 
to give 


your city a 


water tank 


of distinction 


unique water tank, located in 
Casa View Heights, serves Dallas, Tex. It is built 
of prestressed concrete. Designed by Karl Hoefle, 
Superintendent of the Dallas Water Department. 


al A well-designed water tank not only has long-lasting utility but 
har its beauty makes it an outstanding landmark as well. Any city, 
os large or small, can benefit by building or encasing its existing 
water tank with concrete. Its enduring beauty makes it a structure 
a of which the entire community can be proud. 


Concrete water tanks can be placed in practically any location 


a in the community without marring the skyline or depreciating 

a the value of the property in the area. 

= Best of all, concrete water tanks are more economical than other 

: types because they require only a minimum of maintenance and 
_ they last much longer. They give true low-annual-cost service, 

ind which pleases water works officials, engineers and taxpayers alike. 


PORTLAND CEMENT ASSOCIATION 


33 W. Grand Ave. A national organization to improve and extend the uses of portland cement — 
- Chicago 10, Ill. ¢ and concrete through scientific research and engineering field work et 
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Vol. 49, No.2 


Key: In the reference to the publication in which the 
abstracted article appears, 39:473 (May °47) indicates 
volume 39, page 473, issue dated May 1947. If the pub- 


lication is paged by the issue, 39:5:1 (May ’47) indicates volume 39, number 5, page 1, issue 
dated May 1947. Abbreviations following an abstract indicate that it was taken, by permis- 
sion, from one of the following periodicals: BH—Bulletin of Hygiene (Great Britain) ; CA 
—Chemical Abstracts; Corr—Corrosion; IM—lInstitute of Metals (Great Britain) ; PHEA 
—Public Health Engineering Abstracts; SIW—Sewage and Industrial Wastes; WPA— 


Water Pollution Abstracts (Great Britain). 


BACTERIOLOGY 


Comparison of Coliform Group Organ- 
isms With Enterococci From Well Waters. 
C. Rirrer, I. F. & R. L. QuINLEy. 
Am. J. Public Health, 46:612 (May ’56). 
Samples from 595 wells in Kans. were tested 
for organisms of coliform and enterococcus 
groups. Data showed there was positive as- 
sociation of these two groups of bacteria; 
the chi-square test indicated nonindependence 
with probability less than 0.001. Entero- 
coccus test was found most useful for those 
wells with coliform values low or fluctuat- 
ing. Atypical strains of enterococci were 
isolated from well samples of good sanitary 
quality as measured by coliform test. Re- 
sults indicate that test for entire entero- 
coccus group is to be preferred to one for 
Streptococcus fecalis only. Importance of 
good well construction was shown by these 
studies. Drilled and driven wells yielded 
waters of better sanitary quality than dug 
wells —PHEA 


Bacteriological Survey of Auckland Har- 
bors IV. Manukau Harbor. G. M. 
Watvace, L. E. NEWMAN, & J. L. JERROME. 
New Zealand J. Sci. Technol., 37:663 (May 
56). Geometric means and range of coli- 
form organisms as well as plate counts at 
37° and 22°C are given. At low tide much 
of harbour consists of exposed mud flats and 
dye tests were made to plot flow in channels. 
It was apparent that not much diln. of 
wastes occurred in some sections where 
heavy poln. was noted—PHEA 


Survival of Coliform Organisms in Pa- 
cific Ocean Coastal Waters. I. Nus- 
BAUM & R. M. Garver. Sewage and Ind. 
Wastes, 27:1383 (Dec. ’55). Authors re- 
port on studies of viability of coliform or- 
ganisms in saline water. They conclude 
that sea water is not antagonistic to coli- 
forms because of its salinity alone. In 


their experiments, organisms were found to 
survive for relatively long periods in sea 
water. They suggest that more data are 
needed comparing effects of waste dispersal 
in fresh as well as sea water—PHEA 


The Time Factor in Relation to the Bac- 
teriological Analysis of Water. E. W. 
Taytor. Proc. Scc. Water Treatment and 
Examination, 1:35 (Dec. '52). Paper dis- 
cusses importance of time between collection 
and setting up of sample in lab. and time 
before opinion can be given on bact. quality 
of water after tubes and plates have been 
inoculated and put into incubator. When 52 
samples of well water were examined within 
2 hr of collection and again after 18 addi- 
tional hr, the coliform and Bact. coli were 
reduced by holding. Similar test by 7 lab- 
oratories scattered through England and 
Wales used samples from surface and under- 
ground sources. Of 151 samples of water 
stored overnight at room temp. 23 showed 
significant increase in presumptive coliform 
count and 29 showed a significant decrease ; 
corresponding figures for storage overnight 
in refrigerator for coliform count were 10 
and 26. Third series of tests using surface 
and ground water were made and did not 
show significant changes for samples stored 
overnight in either refrigerator or at room 
temperature. Divergent results could not be 
explained; however, there was suggestion 
that surface waters might differ from ground 
waters. Second part of paper did not reveal 
any means for shortening time necessary to 
establish that water was free from coliform 
organisms, but if coliform organisms ap- 
peared they could be confirmed or otherwise 
as Bact. coli within 24 hr of setting up of 
sample —PHEA 


Survival of Enteric Organisms in Sea 
Water. A. E. Greenserc. Public Health 
Rep., 71:77 (Jan. '56). This paper is a 
review of literature on several factors that 


(Continued on page 66 P&R) ag 
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| Call on Eddy for whatever 
you —— in the way of fire hydrants—or for valves and 
accessories for water, oil or gas . . . standard or special 
applications. Replacement parts always available—proof 
you can always 


EDDY VALVE COMPANY WATERFORD, 


A subsidiary of James B. Clow & Sons, Inc. NEW YORK 


Aly Li 

— 
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pollution Control Technique 


Wate! 


WHEN LABORATORY FACILITIES ARE AVAILABLE, and 
large numbers of samples from local sources are to 
be examined, it is recommended that conventional 
MF® laboratory equipment be employed. Dehydrated 
MF® Endo medium may be purchased from the 
Difco Laboratories, Detroit 1, Mich.; Baltimore 
Biological Laboratory, Inc., Baltimore 18, Md.; or 
Albimi Laboratories, Brooklyn 
MF® Endo media should be freshly mixed accord- 
ing to the manufacturers’ directions. (Figure 1.) 


Millipore Filters and Absorbent Pads are avail- 
able in resealable Kraft bags. They should be 
properly autoclaved in the bags as received, for a 
period not to exceed 15 minutes at a temperature 
not to exceed 121°C. (Figure 2.) 


ABSORBENT PADS ARE THEN PLACED IN INDIVIDUAL 
PETRI DISHES. Plastic Petri Dishes or ointment tins 
of the proper dimensions may be employed. Ap- 
proximately 1.8 ml of Endo media is added to each 
pad (cover the dishes and put them to one side). 
(Figure 3.) Filters are placed on the filter holder 
base using alcohol-flamed forceps, and the funnel is 


centered and locked. (Figures 4 and 5.) A waiter 
sample of an appropriate size is then poured into 
the funnel and passed through the Millipore Filter 
into the filter flask by the aid of vacuum (Figure 6.) 


The filter disc is then removed with sterile forceps 
and carefully placed on the absorbent nutrient 
pad in a petri dish with a “rolling action” to avoid 
trapping air between the filter and nutrient pad. 


WATER TESTING 


6. Somple poured ond 
vacuum applied 


the Laboratory 


IN THE LABORATORY 


PETRI DISHES ARE INVERTED AND INCUBATED for 20 
hours at 35°C. (Figure 8.) In potable waters it is 
not necessary to sterilize filter holders between 
samples. A 20 ml rinse of the funnel walls with 
sterile water is sufficient. (The water in the filter 
flask from previous filtrations may be used for this 
purpose. ) 


MATERIALS REQUIRED FOR 100 TESTS 
Supplies: 100 (one pkg.) HA White Grid 047mm Autoclave 
Packed Filters. (Absorbent pads ore included.) 
10 grams Dehydrated MF® Endo Medium (or equivalent). 
Equipment: IPyrex Filter Holder or Hydrosol Simplified 
Filter Holder. (Stainless Steel) 
1 Vacuum Pressure Pump. 
«400 fone pkg.) Plastic Petri Dishes (or equivalent). 
Field-Laboratory Incubator (or equivalen’). 
1 10 mi. pipette. 1 Pyrex Filter Flask (1 liter). 
1 Pair Stomp-Type Forceps. 1 Magnifier 6X to 15X. 


IN EIGHT STEPS 


3. Approximotely 2 mi of medium 
odded to pod 


8 Dishes covered ond incubated 
20 hours in inverted position 
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FIELD MONITORING KITS MAY BE CARRIED INTO THE 
FIELD to conduct studies of water pollution far from 
central laboratory facilities or to collect water 
samples for later analysis. A Field Monitor consists 
of a disposable plastic dish having a sealed-in Milli- 
pore Filter (MF®); there is also a Sampling Tube 
and an ampul of Coliform MF® Endo medium. All 
are sealed, sterile and ready to use. 


The Sanitarian provides himself with a Sanitar- 
ian’s Kit consisting of an all-metal syringe, valve, 
and sample cup. These need not be sterilized. 


A SAMPLE OF THE PROPER SIZE IS TAKEN inthestain- 
less steel cup. The cup must first be thoroughly 
rinsed in the same water from which the sample is 
to be taken. (Figure 1.) The syringe valve and 
sampling tube are plugged into the Field Monitor 
(they won't assemble incorrectly). The syringe 
plunger is drawn back and held to pull the sample 
up through the Field Monitor. (Figure 2.) Large 
samples may require several strokes. Monitors 
must be held upright to draw the last few drops 
from the filter. (Figure 3.) The plastic sampling 
tube is then removed and discarded. 


THE TIP OF AN AMPUL OF MEDIUM IS BROKEN 
and the ampul is inserted into the Monitor (Figure 
4.) The top of the ampul is then broken and the 
ampul lifted very slightly to allow the medium to 
flow into the Monitor, (Figure 5.) A partial stroke 
of the syringe will draw the medium through the 
filter. (Figure 6.) It is important to STOP pulling 
on the syringe the INSTANT the last few drops of 
the medium disappear from the filter surface. The 
protective caps are then replaced. (Figure 7.) 


THE FIELD MONITOR IS INCUBATED for 20 hours at 
35°C. (Figure 8.) If desired, the Monitors may be 
replaced in their boxes and forwarded to a central 
laboratory for incubation. Special holding media 
may be substituted for Endo media if shipping 
delays over 48 hours are expected. Naturally, 
samples can be held for only short periods in ex- 
cessively high temperatures (42°C or over). Some 
organisms will not withstand such temperatures 
whether in sample bottles or in the Field Monitor 
units. In an emergency, Monitors may be incubated 
in the field by placing them next to the body for 
20 hours. 


MATERIALS REQUIRED 
FOR 100 TESTS 
Supplies: 50 MH White Grid 037mm DE Field 
Monitoring Kits. 
Equipment: 1 Sonitarian's Kit. 
1 Field and Laboratory Incubotor 


WATER TESTING IN THE FIELD — in stePs - 
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sea water. Presence 
of inorganic salts, toxic substances, bac- 
teriophages, antibiotics, and predators are 
considered as well as effects of adsorption, 
sedimentation, sunlight, temp., aeration, and 
food supply —PHEA 


influence survival in 


The Survival of Coliforms, Streptococcus 
faecalis and Salmonella tennessee in Soil 
and Climate of Israel. S. B. RaBinow!Irz. 
Bul. Research Council Israel, 4:205 (’54). 
Investigations on survival in soil of coliform 
bacteria, Streptococcus faecalis, and Salmo- 
nella tennessee, showed that initially there 
was marked reduction in numbers in terra- 
rossa soil irrigated once with sewage. Sal- 
monella continued to decrease and had dis- 
appeared from surface by 46th day and from 
lower levels in soil by 70th day. Numbers 
of coliform bacteria decreased to a relatively 
stable pop. which then showed no change 
with time. An investigation was also made 
in summer in which Salm. tennessee was 
added to crude sewage kept in open storage 
tanks commonly used in irrigation in Israel. 
Part of sewage was applied to uncultivated 
plots. Salmonella disappeared from surface 
of soil by 15th day. Coliform organisms 
and Str. faecalis persisted throughout ex- 
periment which aseted 38 days. Salmonella 
survived for up to 22 days in storage tanks. 
Salm. tennessee shan for up to 23 days 
at surface of sewage-irrigated soil used for 
growing sunflowers. Judging by rate of 
disappearance from soil, Str. faecalis does 
not appear to be preferable to coliform bac- 
teria as indicators of faecal poln—WPA 


The Bacteriological Survey of Wellington 
Harbor. Extent of Pollution Spread 
Northwards From the Ngauranga Outfall. 
J. K. JoHANNESSON & R. E. Martin. New 
Zealand J. Sci. Technol., 37:445 (Jan. ’56). 
Poln. survey of Wellington Harbor was 
continued into area north of Ngauranga 
outfall and extending nearly to the Petone 
foreshore. 50 sampling stations were estab- 
lished, and each was stamped on each of 5 
runs made, confirmed E. coli counts were 
derived, and contour maps were prepared. 
It was found that Ngauranga outfall does 
not influence northeast end of harbor; what 
poln. exists there comes from local sources. 
Wind is dominant factor in dispersion of 
poln. No sewage field was found in Evans 


Bay.—_PHEA 


Influence of Aminocarboxylic Acid Lac- 
tams on Microorganisms in Water and 
Biochemical Processes in Self-purification 
of Water. T. I. RocovsKaya. Microbiol- 
ogy (USSR), 23:464 (’55). Studies on 
influence of acid lactams on microorganisms 
in water have shown that, in concns. up to 
1 g/l, they have no effect on color, sapro- 
phytic activity, odor or pH value of river 
water or domestic sewage. They do not 
specifically affect saprophytic bacteria in 
conens. up to 10 g/l. Caprolactam was 
found toxic to Serratia marcescens, Aer. 
aerogenes, and Pseudomonas fluorescens, in 
concns. of 40 g/l or more. Some organisms, 
however, used caprolactam as nutrient ma- 
terial. Effect of lactams on biochem. proc- 
esses in self-purification of water is dis- 
cussed, with special reference to caprolactam. 
Up to concen. of 1 g/l, caprolactam has no 
effect on simple organisms, and oxygen sys- 
tem in open ponds, and is not toxic to 
phytoplankton and algae. To prevent inter- 
ference with self-purification processes, it is 
recommended that limiting concn. of capro- 
lactam should be 0.1 g/1 


Technique for Microscopic Count of Mi- 
croorganisms Directly on Membrane 
Filters. R. Enrticu. J. Bacteriol., 70:265 
(Sep. ’55). Technique is described for 
quant. detection of microorganisms in liquid 
media. Liquid is filtered through a mem- 
brane filter leaving bacteria on filter where 
they are stained. Stained cells are counted 
directly on membrane filter with aid of light 
microscope.—PHEA 


Estimation of Coliform Density by the 
Membrane Filter and Fermentation Tube 
Methods. H. A. Tuomas Jr & R. L. 
Woopwarp. Am. Jj. Public Health, 45:1431 
(’55). Statistical analyses of results of 3 
extensive investigations on wide variety of 
natural waters comparing MPN and MF 
techniques indicate that, on avg., former 
gives higher indications of density by factor 
of 1.1 to 2.0. This is not regarded as sig- 
nificant from practical viewpoint because of 
inherent lack of precision of individual 
MPN value. Considerable part of disparity 
is due to fact that MPN tends to over- 
estimate true density. Precision of density 
estimates made from examining single MF 
is 2-5 times greater than that from a 5-5-5 
tube MPN.—PHEA 
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For Houston’s new 50 mgd plant... 


Freese, Nichols & Turner, Consulting 
Engineers, specified the most modern, 
master filter control system. 


This system, for the City of Hous- 
ton’s recently completed $5,000,000 
modern water purification plant that 
is now in service, must deliver top 
filter performance: maintain exact to- 
tal flow despite changes in head in 8 
filters; precisely measure flow rate, 
head loss; carefully control wash rates 
to protect beds; transmit all vital data 
to one central control point—with no 
lag, no hunting, no inaccuracies. 


To meet these rigid requirements, 
Simplex flow controllers and instru- 
mentation were selected. For depend- 
able pipe-gallery operation, Simplex 


Laminair® units pneumatically trans- 
mit data to operating tables. For com- 
plete control of all the wide spread 
operating elements, Simplex Ortho- 
flow® units electrically transmit data 
to one central point—instantly, accu- 
rately. 

Your plant may achieve automated 
operation with minimum changes in 
present instruments and controls. 
Write for information. Simplex Valve 
& Meter Company, Dept. JA-2, 7 E. 
Orange Street, Lancaster, Pa. 


SIMPLEX 


VALVE AND METER COMPANY 
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Statistical Analysis of Coliform Data. 
H. A. THomas. Sew. Ind. Wastes, 27:212 
(’55). Statistical anal. of results of detn. 
of MPN of coliform organisms in pold. 
water has shown that arithmetic mean coli- 
form density gives more accurate est. of 
poln. than do other commonly used avgs. 
such as geometric mean and median. To 
allow for inconclusive fermentation results, 
the observed MPN’s should be plotted on 
log-probability paper and arithmetic mean 
density calcd. from curves obtained. From 
curves it is also possible to calc. geometric 
std. deviation, which indicates fluctuations in 
coliform density. It is suggested that ex- 
isting stds. for coliform content of effluents 
might be improved by basing them on arith- 
metic mean coliform density—WPA 


Instrumental Estimation of Bacterial 
Population by Fluorescence Microscopy. 
R. & H. C. EHRMANTRAUT. Appl. 
Microbiol., Baltimore, 3:231 (’55). Method 
is described for quantitative estimation of 
bacteria, based on quant. detn. of intensity 
of fluorescence emitted by bacteria stained 
with fluorochrome coriphosphine. Uniform 


and reproducible results can be obtained if 
amber-colored rigid vinylite slides are used 
instead of conventional microscope slides.— 
WPA 


Comparative Examinations of the Detec- 
tion of Escherichia coli in Drinking and 
River Water. T. EMMENEGGER. Mitt. 
Lebensm. Hyg. (Swiss), 46:415 (’55). 
Fermentation of lactose-contg. bouillon does 
not necessarily indicate presence of Esch. 
coli. Small amt. of the bouillon was spread 
on Endo agar or eosin-methylene blue agar 
for purpose of identification. Superiority of 
formate-ricinoleate bouillon was _ evident. 
Coli titer was detd. by Eijkman and Buir’s 
fermentation test or by membrane filter 
method. Same titers were found by both 
methods in drinking water while, for river 
water, membrane filter method proved to 
be better. 4 different kinds of bouillon were 
tested, best one being mixt. of lactose bouil- 
lon with formate-ricinoleate bouillon—CA 


POLLUTION CONTROL 


Recent Developments in the Control of 
Stream Pollution. B. A. SouTHGaTE «& 
A. L. H. Gameson. Surveyor (Br.), 115: 
349 (’56). Authors discuss various aspects 
of the control of poln. which have been 


developed recently. In the Rivers (Preven- 
tion of Pollution) Act, 1951, provision is 
made for imposition by river boards of 
byelaws specifying standards of quality of 
effluents discharged to a river. One such 
standard would be B.O.D., which is impor- 
tant in determining the concn. of D.O. 
which will be maintained in river. Normal 
5-day B.O.D. test does not necessarily indi- 
cate total effect of effluent on stream to 
which it is discharged, as nitrification may 
occur shortly after discharge, presumably 
because of presence in river of active nitri- 
fying bacteria, and ratio of ultimate oxygen 
demand to 5-day B.O.D. varies widely; for 
effluents in which no nitrification takes place 
during 5-day incubation period, it is greater 
for those from biol. treatment plants than 
for settled sewage. Condition of a river to 
which polg. matter is discharged depends 
not only on amt. of oxidizable matter dis- 
charged, but also on rate at which oxy- 
gen is dissolved from air. This varies ac- 
cording to depth and nature of stream, and 
experiments have shown it to be much 
greater for turbulent streams than for nearly 
stagnant water. It is therefore important 
to take nature of stream into consideration 
when predicting quantity of polg. matter 
which can be discharged to it without lower- 
ing concn. of D.O. below some predeter- 
mined value. Distribution of oxygen in a 
river is also affected by deposition of insol. 
org. matter in reaches immediately below 
outfall, causing rapid reduction in oxygen 
concen. in short zone of river. Recent in- 
crease in use of domestic synthetic deter- 
gents has had important effect on sewage 
treatment and on streams to which sewage- 
works effluents are discharged. Most ob- 
vious effect of synthetic detergents in sewage 
works is production of foam in activated- 
sludge tanks, and they have also been re- 
ported to reduce efficiency of purification. 
Experiments have shown that residual sur- 
face-active material remaining in effluent 
after treatment is slightly toxic to fish, 
though the concn. used in these experiments 
was much higher than concn. normally found 
in rivers. It has also been found that syn- 
thetic detergents markedly reduce rate at 
which oxygen is absorbed from air by de- 
oxygenated water, and further work on this 
problem is necessary. Surveys carried out 
by Water Poln. Research Lab. on estuaries 
of Tees, Mersey, and Thames have shown 
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TO MEET UNPRECEDENTED DEMANDS FFOM INDUSTRY... 


MAIN WATER SUPPLY LINES BY AMERICAN PIPE AND CONSTRUCTION CO. a 


The challenge of furnishing water to Rancho San Pedro 
Industrial Center, one of the nation’s fastest growing 
planned industrial areas, located between Los Angeles 
and Long Beach, forced privately-owned Dominguez Wa- 
ter Corporation to plan extensive additional facilities for 
its water system. Since 1951 ideal conditions have at- 
tracted more than 50 important industries and 10,000 
new homes to the area the company serves. Alert Domin- 
guez Water Company officials anticipated increased indus- 
trial and domestic needs and launched an expansion pro- 
gram keeping pace with unprecedented demands. 


For example, during the past 24 months, Dominguez 
has ordered American Concrete Cylinder Pipe for 11 sepa- 
rate installations, predominantly main water transmi: 
sion lines. The company also tapped the Los Angele: 
Metropolitan Water District’s supply lines for a supple 
mental source, using 42” American Concrete Cylinder 
Pipe. This augmented a system formerly supplied by wells 
and reservoirs alone. 

T. V. Tallon, Chief Engineer and General Manager of 
Dominguez Water Corporation, has expressed his pleas- 
ure with the cooperation and service of American Pipe 


and Construction Co., “During our present expansion pro- 
gram, American Pipe has consistently met our delivery 
deadlines — some of them urgent — yet held to the same 
high manufacturing standards as first attracted American 
to our attention.” 

American Pipe makes available 50 years of experience 
and extensive production facilities to help solve any water 
supply problem. There is a type of American Pipe to 
meet any requirement. Write or phone for information. 


Mall address: Box 3428 Terminal Annex, Los Angeles 54 
Main offices and piant: 

4635 Firestone Bivd., South Gate, Calif. Phone LOrain 4-2511 
District sales offices and piants: 

Hayward and San Diego, Calif., Portland, Ore., Phoenix, Ariz 
District sales representatives: 

Seattle and Spokane, Wash 


CONCRETE PIPE FOR MAIN WATER SUPPLY LINES, STORM AND SANITARY SEWERS, SUBAQUEOUS LINE 
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that capac. for self-purification of estuary 
is much more limited than has often been 
supposed. This is because material dis- 
charged to estuary normally remains there 
for considerable period of time, so that 
large proportion of ultimate oxygen demand 
is exerted within confines of estuary, while 
only water available for diln. is fresh water 
entering from river, which may itself be 
pold., and sea water which has only limited 
capacity for dilg. org. matter. In addition, 
an estuary is normally deep, so that oxy- 
genation from air is slow. If water in an 
estuary contains only a small percentage of 
saturation value of oxygen, no evolution of 
hydrogen sulfide will occur, but if remaining 
oxygen disappears, hydrogen sulfide may be 
produced. It is recommended that in estu- 
aries in which conen. of oxygen is approach- 
ing critical level, a survey be made at least 
once each year, preferably after long dry 
spell when conditions in estuary are likely 
to be worst, so that necessary remedial 
measures can be undertaken before anaerobic 
conditions develop. Considerable work has 
been carried out during past 30 yr on treat- 
ment of various types of trade waste waters, 
and studies are now in progress on anaerobic 
digestion of strong organic waste waters, 
such as those from slaughterhouses.—lW PA 


Fundamentals of the Control and Treat- 
ment of Dairy Waste. H. A. TREBLER & 
H. G. Harpinc. Sewage and Ind. Wastes, 
27:1369 (’55). Authors review composi- 
tion and treatment of waste waters from 
milk trade. Present trend is towards large 
plants equipped to utilize all byproducts and 
reduce volume of waste. Waste waters are 
strongly polg., and show marked seasonal, 
daily and hourly variations in vol. and 
strength. Importance of segregating differ- 
ent types of waste water and of providing 
preliminary treatment of floor wastes for 
separation of grit and fat, is stressed. 
Wherever possible, discharge of waste wa- 
ters to municipal sewers is preferable. Dis- 
posal by irrigation is frequently used. 
High-rate biol. filtration gives good results, 
but activated-sludge process is cheaper and 
simpler to install. In activated-sludge proc- 
ess it is important to maintain temperature 
at 80-90°F and to provide good agitation 
with aeration devices that do not encourage 
foaming. —-WPA 
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Fly Ash as Adsorbent for Phenol in 
Waste Waters. R. Riepi, J. MAcak & 
M. Benes. Paliva (Czech.), 35:260 (’55). 
Lab. experiments on removal of phenol from 
waste waters by adsorption on fly ash showed 
that ash from combustion of brown coal 
more adsorbent than ash from black coals. 
Activity of ash could be increased by treat- 
ment with dil. hydrochloric acid —WPA 


Protection of Surface Waters from Pol- 
lution by Industrial Waste Waters. S. N. 
CZERKINSKI. Stattsverlag fur Medizin, Mos- 
cow, 1954 (In Russian). Literarurber Was- 
ser, Abwasser Luft u Boden (Ger.), 4:98 
(55). Account is given of investigations, 
made under Ministry of Public Health of 
Russia, into permissible concn. of toxic and 
other harmful materials in surface waters. 
Investigation covered not only toxic effects 
but also effects on sanitary and organoleptic 
properties. 13 investigators examined 30 
toxic and otherwise harmful materials and 27 
separate reports are presented, dealing with 
composition of materials examined, their 
stability during progress of biol. self-puri- 
fication, their toxicity, and their hygienic 
and organoleptic properties. Table is given 
of most important substances, their permis- 
sible concns., and decisive tests. Standards 
proposed have been adopted as legally bind- 
ing. —WPA 


Contribution to the Study of Dephenola- 
tion and Purification of Waste Waters 
from Coke Works. H. Guinot & X. TIN- 


CHANT. Chimie & industrie (Fr.), 75:1304 
(56). Method for treatment of phenolic 
waste waters from coke and gas works 


involves chlorination under acid conditions. 
This results in formation and pptn. of tri- 
chlorophenols, which are only sparingly sol. 
in water. Small amount of trichlorophenol 
remaining in soln. can be extracted with 
org. solvents such as benzene. Trichloro- 
phenol produced can be used in production 
of synthetic plant hormones and to stimulate 
synergistically fungicidal action of penta- 
chlorophenol._-W PA 


Control of Metal Plating Rinse Waters. 
J. B. Mouter. Industrial Wastes, 1:77 
(Nov.Dec. ’55). Automatic control of 
metal plating rinse water is resulting in 
savings of 50 to 90 per cent of amt. of water 
previously used. Plating rinse waters in- 
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LARGE or SMALL 
you can count on LAYNE! 


A battery of Layne pumps installed 
for the city of Mobile, Alabama. 


The size of a Layne pump will vary with the jcb 
it’s required to do, but the workmanship in each 
is constant. 


Whether the need is for 30 or 30,000 gallons 
... You can count on Layne! 


Layne is concerned only with the unfailing and 


economical delivery of water in the required 


quantities and at the time specified . . . and 
you can count on Layne! 


WATER WELLS « VERTICAL TURBINE PUMPS ¢ WATER TREATMENT 


LAYNE & BOWLER, INC. MEMPHIS 


General Offices and Factory © Memphis 8, Tennessee 


LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 
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: 7 ENGINEERING. Permutit engineers work with your staff 
or your consulting engineers to design all or any part of 
your water conditioning system. 


EQUIPMENT. Permutit supplies complete equipment. 
Critical parts such as valves, chemical feeders and controls 


are designed and made by Permutit. 
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Growing U. S. cities and towns are 
faced with using lower-grade water. 
Results: increased hardness, turbidity, 
iron, high CO, “aggressive waters”, 
other problems . . . complaints from 
homeowners, businesses, industries. 


e For expert answers more and more 
waterworks officials and their consult- 
ants are buying the complete service 
offered by leading water-conditioning 
firms. Here’s how Permutit (rhymes 
with “compute it”), a pioneer and larg- 
est in the field, tackles a water problem: 


@ Water analysis, study of the prob- 
lem and past experience provide data 
on possible methods of treatment. The 
process offering the best balance of 
initial and operating cost vs. desired 
quality of treated water is selected. 


e Complete proposal by Permutit en- 
gineers covers type, size and capacity 
of equipment, price, any special engi- 
neering services and performance 
guarantees. 


e Manufacturing — After the proposal 
is accepted, Permutit designs the entire 
project, schedules assembly and ship- 
ping. Critical parts, ion exchange resins, 
control panels are all made in Permutit 
plants. (No other U. S. firm makes all 
these components. ) 


e Test runs— Where required, Per- 
mutit checks the installation, super- 
vises start-up and initial operation, 
trains permanent operating personnel. 


e For further information look up the 
Permutit office in your city or write to 
The Permutit Company, Dept. JA-2, 
330 West 42nd St., New York 36, N. Y. 


<i 


WATER ANALYSIS. Permutit’s mod- 
ern water-analysis laboratory tests over 
1200 samples a month! 


makes its own ion exchange resins, 
natural and synthetic zeolites. 


ION EXCHANGE RESINS. Permutit a ; 


AUTOMATIC CONTROLS to ensure 
optimum results are designed, assem- _ 
bled, wired and tested by Permutit. — 
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crease in concn., and hence conductivity, due 


to drag-in of chems. by work. Conduc- 
tivity controller turns water off and on in 
response to detected changes in conductivity 
and is very sensitive in dil. solns. Thus 
conductivity of rinse water can be held to 
a narrow preset range—PHEA 


Stream Biota and Stream Pollution. C. B. 
Wurtz. Sewage and Ind. Wastes, 27:1270 
(Nov. ’55). An interesting method is de- 
scribed for presenting data on biota of a 
stream graphically as series of histograms 
which may be used to interpret stream con- 
ditions with regard to poln. All living 
organisms found in stream are categorized 
into 4 basic life forms described as: |1] 
burrowing organisms, [2] sessile organisms, 
[3] foraging organisms and [4] pelagic or- 
ganisms. Each river station is represented 
by a 4-column histogram in which each 
column includes all organisms which share 
basic life form. Histogram is projected 
above and below baseline with that portion 
of each column above the baseline represent- 
ing non-tolerant organisms and part below 
baseline representing tolerant organisms. 
Columns are plotted as a frequency index 
in which total number of species found at 
any station represents a frequency of 100 
per cent for that station, and thus, total area 
within any one histogram equals 100 per 
cent. Interpretation of stream condition is 
derived from relative proportion of non- 
tolerant to tolerant species and structure of 
pop. histogram that results from plotted 
data for each river station. In general, 
stream may be _ considered clean-water 
stream when nontolerant species represent 
more than 50 per cent of the total pop., and 
normal, clean-water station may be expected 
to have relative proportions of the pop. 
composing each column of life forms of 
approximately 5 per cent, 40 per cent, 45 per 
cent, and 10 per cent, respectively. Exam- 
ples of method, employing actual stream 
data, are given —PHEA 


Estimating Stream Pollution Survey 
Costs. L. G. Ricu « D. A. Jones. Sew- 
age and Ind. Wastes, 27:1279 (Nov. "SS). 
Rational method for computing costs of 
stream poln.. surveys is described. Fixed 
and per-sample costs of chems., depreciation 
of apparatus, ‘and labor requirements are 
presented in tabular form for 32 different 
tests —-PHEA 
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Report of the Water Pollution Research 
Board With the Report of the Director of 
Water Pollution Research for the Year 
1955. DEPARTMENT OF SCIENTIFIC & IN- 
DUSTRIAL ResearcH. H.M. Stationery Of- 
fice, London ('56). (Copies may be pur- 
chased from British Information Services, 
30 Rockefeller Plaza, New York 20, N.Y.) 
Much of drainage area of London County 
Council is sewered on combined system, and 
at times of heavy rainfall, storm water is 
discharged directly to Thames estuary either 
by pumping from low-level sewers or by 
gravity from high-level sewers. Attempt 
has been made to determine quantity of 
oxidizable matter entering estuary in storm- 
water discharges. In general, vol. of storm 
water increases linearly with rainfall, but 
there is no exact relation as vol. discharged 
depends on intensity of rainfall rather than 
on total rainfall. Analyses of large number 
of samples of storm water showed it of very 
variable quality. Avg. results of anal. of 
samples of pumped storm water were B.O.D. 
221 ppm, permanganate oxygen demand 152 
ppm, and suspended solids 706 ppm. Avg. 
composition of samples from gravitational 
storm reliefs was B.O.D. 99 ppm, perman- 
ganate oxygen demand 54 ppm, and _ sus- 
pended solids 339 ppm. When storm-water 
overflows are discharging, polg. load they 
contribute to estuary will represent consid- 
erable proportion of total polg. load, par- 
ticularly as about half the storm water 
enters estuary above London Bridge, where 
there is comparatively little diln., and it 
must therefore be major factor in determin- 
ing the concn. of oxygen in this part of 
river during periods of heavy rain. Meas- 
urements were made of rate of discharge of 
effluent from Northern Outfall sewage works 
of London County Council, which is one of 
major sources of poln. ef estuary. Avg. 
dry-weather flow was estimated to be 178 
mgd. Effect of rainfall on flow was deter- 
mined, and it was found that avg. discharge 
in excess of dry-weather flow was 320 mil 
gal per inch of rain. Flue gases from 
Battersea and Bankside power stations are 
washed with water from estuary, and this 
is returned to estuary after aeration. Oxy- 
gen demand of these effluents has been cal- 
culated to be only small proportion of total 
demand from other sources, but effect of 


(Continued on page 76 P&R) 


| 
\ 


JOURNAL AWWA 


parton 


OUTSTANDING ADVANCE IN 
REMOTE METERING AND CONTROL 


To the one-well plant or the giant municipal system, 
Sparton offers lower control costs, savings in super- 
visory time, plus flexibility for easy expansion or 


modification. 


Each Sparton system is tailored to requirements : 
through assembly of standard “building block” pack- pe 
ages. Sparton techniques, time-proven through years 
of telegraphy and telephonic communication use, 


assure reliable, trouble-free service. 


STANDARD PLUG-IN MODULES offer 
variety of control and supervisory tech- 
niques—discreet control and supervision 
with polarized d.c. pulses, time coded 
d.c. pulses or pulse-time coding; propor- 
tional control and supervision with po- 
larized d.c. signals, d.c. pulses or contin- 
vous d.c. signals; channel multiplexing by 
flip-flop, multi-channel scanning or tones. 
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Sparta 


10-STATION WELL FIELD CONTROL with multi-channel scanning eliminates delays 
in re-starting remote pumps, minimizes capacity loss due to lightning-induced 
failures for Kansas system. Control center at treatment plant enables remote 
control and supervision of each well, plus restart programming. Typical of the many 
Sparton systems enabling better service at lower cost 


SPARTON CONTROL SYSTEMS DIVISION 
pirat The Sparks-Withington Company 


Please send waterworks control brochure 


Name___ 


Full Story in New Brochure 
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washing water is more pronounced than 
that of org. discharge with same oxygen 
demand, as sulfite in washing water is oxi- 
dized very rapidly after discharge to estu- 
ary. Lab. studies were made to determine 
effects of various factors on exit coefficient 
of oxygen. Rate of absorption of oxygen 
was found to be less in sea water and 
brackish water than in fresh water, and 
was reduced by presence of sewage-works 
effluent, settled sewage, or synthetic deter- 
gents. Effect of synthetic detergents was 
found to be less marked in water already 
containing sewage-works effluent than in 
clean water. Some experiments were also 
made to determine combined effects of poln., 
temp., and salinity, and estimates of exit 
coefficient were made from consideration of 
total oxygen balance in estuary from Ted- 
dington to Southend. Method was developed 
for calculating present distribution of temp. 
in estuary resulting from present discharges 
of heated effluents. This method can be used 
to predict changes in distribution of temp. 
with changes in fresh-water flow at Ted- 
dington, and also to predict further changes 
which would occur as result of alterations in 
input of heat. Oxygen Balance in Fresh- 
Water Streams. Work has begun on varia- 
tions in concn. of dissolved oxygen in pold. 
fresh-water streams, with view to obtaining 
data from which can be predicted effect on 
oxygen content of stream of any given ef- 
fluent discharged to it. Before an oxygen 
balance can be drawn up, it is necessary to 
know rate at which given stream, containing 
certain concn. of oxygen, will absorb further 
oxygen from air. First experiments on this 
problem were made on an unpolluted stream 
in Lake District. Exit coefficient was deter- 
mined, and effects on it of anionic surface- 
active agents were investigated. Some ob- 
servations were also made on river Lea, 
where photosynthetic and respiratory activi- 
ties of plants were found to have greater 
effect on oxygen balance than either bact. 
oxidation or reaeration from atmosphere. 
Exit coefficient was also determined in small 
stream flowing into river Lea after passing 
through watercress bed. Exit coefficient in 
this shallow placid stream was found to be 
much greater than avg. value in Thames 
estuary, where surface waves are much 
larger but depth much greater. At night 


concn. of D.O. fell to almost 4 ppm, due to 
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respiration of ere and to 
oxidation of decomposing vegetation and 
mud. Effects of Pollution on Fish. Under 
Rivers (Prevention of Pollution) Act, 1951, 
River Boards are empowered to prescribe 
standards of quality for effluents discharged 
in their areas, and in some areas at least 
these may include standard limiting toxicity 
of an effluent to fish. Ministry of Agricul- 
ture, Fisheries, and Food intends to set up 
lab. in London where routine tests of toxicity 
of effluents can be made, and studies are 
now in progress to develop suitable standard 
test. Test will probably be made by ob- 
serving periods of survival of fish in several 
dilns. of effluent. Species and size of test 
fish must be specified, and it will be neces- 
sary to control temperature, pH, and concn. 
of D.O., as these factors all affect toxicity. 
Most work so far has been concerned with 
methods for controlling the concen. of D.O. 
at level close to air-saturation value. Most 
sensitive Br. fish are brown trout and rain- 
bow trout, but vol. of effluent required to 
test these satisfactorily would be too large 
to be easily transported, and studies are 
being made on sensitivity of number of small 
species of foreign fish. Apparatus has been 
devised in which toxicity tests lasting sev- 
eral weeks can be made under controlled 
conditions of pH, temp. concn. of D.O., and 
concn. of 1 or more poisons. Experiments 
are being made on effect of temp. on survival 
of trout and of several species of coarse fish 
in low tensions of oxygen. Results so far 
obtained confirm that rise in temp. between 
10°C and 21°C decreases resistance of fish 
to lack of oxygen. Of species tested, trout 
were most susceptible and tench most re- 
sistant. Some experiments were made to 
determine approximate toxicity of chief sub- 
stances which are mixed with anionic sur- 
face-active agents in proprietary synthetic 
detergents. Most toxic constituent tested 
was alkylolamide of a fatty acid, but ali 
ingredients were very much less toxic than 
surface-active agent. As it is possible that 
some change may occur in chem. composi- 
tion of detergents during passage through 
sewage works, synthetic sewage to which 
synthetic detergents had been added was 
passed through pilot-scale percolating filter, 
and toxicity of effluent to fish was compared 
with toxicity of tap water containing same 
concn. of surface-active agent as effluent. 
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IF YOU CUT LARGE DIAMETER PIPE... 
YOU NEED THESE 


HINGED 
Hew GREED PIPE CUTTERS 


- Four sizes cover the range from 24" to 12 


v tell th Four wheel design 


pletely new cutters are so swing of handle— 
efficient they often “pay less digging in 
ditch work, easier 


for themselves” through 
tight-corner” cuts. 


the savings in crew time 

Closed frame per- 
mits light weight 
are the first really prac- { with complete rigidity 


on a half-dozen cuts. They 


tical tools for cutting 
off steel or cast iron 
pipe in sizes from 2!" 
to 12”. You can, for ex- 
ample, cut 8” steel pipe 


completely off in less 


than five minutes. 


for better cutting. 


4-point guide aligns the 
cutter on the pipe... 
assures perfect tracking 
and a right angle cut. 


Reed Razor Blade 
wheels track perfectly, 
cut easily and roll down 
burr on steel pipe. 


Unconditionally guaranteed to be the most efficient cutter you have 


ever used. Ask your jobber or write for literature. 
MANUFACTURING COMPANY 


PENNSYLVANIA JU. S. A. 
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PROGRESSIVE WAUKEGAN 


Waskesen Allis Chalmers Water Works Equipment 
- Old and ld and New...Helps Provide Plenty 


«WATER 


On the shore of Lake Michigan, just north of 
Chicago, is Waukegan, Illinois, a busy industrial 
center and home of more than 70 thriving con- 
cerns manufacturing over 400 varied products. 


Water for the more than 60,000 townspeople 
is piped from the depths of Lake Michigan into 
the lake-front water plant for treatment. An aver- 
age of 6.7 million gallons of water courses daily 
through 100 miles of mains in Waukegan. Capa- 
city of the filter plant is 10 million gallons daily. 

Allis-Chalmers equipment, including pumps, 
motors, control, switchgear and motor-generator 
sets, has been giving outstanding service since 
1929. Recently, new pump-motor-control units 
were installed to increase the plant capacity. 

When YOUR CITY plans expansion or mod- 
ernization do as other progressive communities 
are doing. Call the nearest A-C office, or write 
Allis-Chalmers, Milwaukee 1, Wisconsin. 
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Newly installed Allis-Chalmers horizontal high lift, 7 
mod, 220-ft head pump, driven by Allis-Chalmers 350-hp, 
1170-rpm motor, with Allis-Chalmers control panel. 


: 
e 
Chicago 
SS 
~< 
‘ 
| 
£6 fe 


Overall view of Waukegan Water Works pump floor, showing 
Allis-Chalmers pumps, motors, control, and switchgear handling 
high lift, low lift and wash water service. 


New Allis-Chalmers vertical 
drip-proof motor (right), drives 
the Allis-Chalmers low lift pump 
shown in the photo above. Mo- 
tor is rated 100 hp, 1170 rpm. 
Pump is 12 by 12 vertical type, 
delivering 72 mgd against a 
55-ft head. The control also is 
manufactured by Allis-Chalmers 
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Toxicity of detergent was found to be 
greater in tap water than in sewage effluent. 
Presence of synthetic detergents, even in 
concns. as low as 1.8 ppm was also found 
to increase susceptibility of trout to low 
conens. of oxygen. In river pold. by sewage- 
works effluent, ammonia is always likely to 
be present, and experiments have also shown 
that combined effects of synthetic detergents 
and ammonia are greater than toxicity of 
either alone. After completing survey of 
the river Colne, lab. experiments were carried 
out to determine sensitivity of various spe- 
cies of fish to conditions which prevailed 
at different times in effluent channel through 
which sewage effluent was discharged to 
river. It is pointed out that this survey was 
made with undiluted sewage-works effluent, 
and if such an effluent were diluted with 4 
or 5 times its vol. of clean water, toxicity 
of mixture would be negligible, and death 
of fish in such mixture would be due only 
to lack of oxygen. Sewage. It has been 
calculated that, for percolating filter treat- 
ing sewage at rate similar to that usually 
employed, flow of air through medium equiv- 
alent to 30 cuft per cuyd per day should be 
sufficient to provide oxygen required. Anals. 
of air from centre of filter showed that 
concn. of oxygen was only slightly less than 
that in atmosphere. Some preliminary ex- 
periments were made to determine effect on 
operation of filter of reducing concn. of 
oxygen in interstitial atmosphere. It was 
found that although efficiency of filters de- 
creased slightly with decrease in oxygen 
concn., this had no great effect either on pro- 
portion of org. carbon removed or on amt. of 
carbon oxidized, but onset of nitrification 
was retarded by reduction in oxygen concn. 
and was almost completely inhibited when 
air contained only 2 per cent oxygen. Fil- 
ters all contained approx. same total wt. of 
biol. film, but greater proportion of film 
occurred near top of filter containing normal 
air than in filters containing less oxygen. 
Ponding in filter is often due to excessive 
growth of fungi near surface of medium. 
It might be possible, by changing method of 
operation, to control relative proportions of 
fungi and bacteria in the biol. film. Ex- 
periments were made, using typical bacteria 
and fungi found in filters, to determine their 
efficiency in oxidizing org. matter. The 
“economic coefficient,” calculated as ratio of 
dry wt. of growth to corresponding wt. of 


glucose destroyed, was much lower for 2 
zoogloeal bacteria examined than for 4 spe- 
cies of fungi. Most rapid destruction of 
glucose was achieved by fungus Geotrichum 
and zoogloeal bacteria. Considerable reduc- 
tions in numbers of coliform bacteria in 
sewage have been observed during sedimen- 
tation and biol. filtration, and some experi- 
merts were made to ascertain whether these 
reductions were due to action of bacterio- 
phage. Samples of sewage were treated 
with toluene to kill large proportion of 
bacteria without affecting bacteriophage, and 
were then plated with a _ phage-sensitive 
strain of B. coli. No significant increases 
in numbers of bacteriophage or in propor- 
tion of resistant bacteria occurred, indicating 
that bacteriophage is not main cause of 
reduction in numbers of B. coli. Synthetic 
sewage containing mixture of 7 proprietary 
synthetic detergents, equivalent to 26.5 ppm 
was passed through small-scale percolating 
filter, and results compared with those from 
filter treating sewage without added detergent. 
When first applied, little detergent passed 
through filter, probably becau%e of adsorp- 
tion by biol. film, after 3 wks, 30-40 per cent 
of detergent was being removed, and after 
13 wks. 60-70 per cent was being removed. 
The results showed that this concn. of de- 
tergent caused slight, but significant reduc- 
tion in efficiency of filter. Some observations 
were made on performance of new alternat- 
ing double filtration plant at Bedford, which 
is designed to treat an avg. dry-weather flow 
of 2.5 mgd. When the flow exceeds 1.5 
times dry-weather flow, plant changes auto- 
matically to operate by single filtration. 
Satisfactory results of operation were ob- 
tained during period of observation. Effect 
of prolonged storage of standard diln. water 
on results of B.O.D. test was investigated. 
Industrial Waste Waters. In previous ex- 
periments on treatment of cyanide waste 
waters in percolating filters, rate of appli- 
cation of waste waters and depth of filters 
were based on normal sewage-treatment 
practice. Experiments have now been car- 
ried out using deeper filter of correspond- 
ingly smaller diam. Almost complete re- 
moval of cyanide was achieved when 68 
ppm cyanide was applied at rate of 150 gal 
per cuyd per day, and about 70 per cent of 
nitrogen was oxidized. When concn. of 
cyanide was increased to 83 ppm, applied 
at the same rate, efficiency of filter deteri- 
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Meeting all 
requirements... 


* | 
insi e Modern water filtration plant, Marietta, Ga. Pipe 


and fittings were supplied by the American Cast 


and out 


American Cast Iron Pipe has been the repeated pipe choice in thou- 
sands of communities. 

There are good reasons. First, American Cast Iron Pipe meets all 
requirements — for high flow capacity inside the pipe, for durability 
and reliability both externally and internally, and for economy in both 
installation and maintenance costs. 

Second, there is an American centrifugally cast pipe for every serv- 
ice condition . . . pipe specifically designed and manufactured to meet 
or exceed the requirements of the job. 

Third, American Cast Iron Pipe Company service meets all re- 
quirements, as well. 

There are many other good reasons why American Cast Iron Pipe 
is a favorite. Get acquainted with your American Cast Iron Pipe Com- 
pany representative. He knows pipe — inside and out. 


New York City Dallas San Francisco 
a SALES Chicago Denver Orlando 
* OFFICES Kansas City Seattle Pittsburgh 
he Minneapolis Los Angeles Cleveland 
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orated, but this might have been caused by 
factors other than concn. of cyanide. Waste 
waters from slaughterhouses and meat- 
processing plants are highly polg., and con- 
tain blood, fats, guts, and stomach contents, 


Experiments are in progress on treatment 
of these waste waters, particularly by anae- 
robic digestion. Preliminary experiments 
showed that digestion was more rapid at 
35°C than at room temp. or at 40°C, and 
that there was an optimum condition of 
stirring, as either excessive or insufficient 
stirring produced an inactive coagulated 
sludge. Under optimum conditions sludge 
was light and settled easily. As judged by 
reduction in B.O.D., efficiency of process 
was not significantly affected by quite wide 
variations in org. loading, but condition of 
sludge deteriorated if load was very low or 
very high, becoming light in texture at load- 
ings below 400 mg of org. carbon per litre 
per day, and very sticky at a loading of 
700 mg of carbon per 1. per day. Average 
B.O.D. of waste waters before digestion was 
2,326 ppm, and B.O.D. of effluent after di- 
gestion varied from 100 ppm to 760 ppm; 
quality of effluent appeared to be related to 
kind of animal from which waste waters 
were derived and proportion of blood in 
waste waters at any particular time. Org. 
nitrogen was almost completely converted 
to ammonia, and high conens. of ammonia 
appeared in effluent. Preliminary experi- 
ments indicate that effluent may be amenable 
to further treatment by biol. filtration. On 
farms, practice of concreting floors of cattle 
sheds and washing floors regularly is be- 
coming common, and this leads to produc- 
tion of large vol. of washings, heavily pold. 
by dung and urine. These waste waters are 
stronger than domestic sewage and contain 
high proportion of finely divided suspended 
solids which do not settle readily. Great 
difficulty has been experienced when these 
waste waters were treated in conventional 
biol. filtration plant, and experiments have 
been made to find methods of overcoming 
this problem. It was found that consider- 
able reduction in B.O.D. could be achieved 
when sample of waste water with an initial 
B.O.D. of 500 ppm was coagulated with 
150 ppm aluminum sulfate, with or without 
adjustment of pH. However, stronger 
wastes required as much as 600 ppm alu- 


minium sulfate to give satisfactory coagu- 
lation. After diln., coagulated waste waters 
could be more easily treated on lab.-scale 
percolating filter than could untreated waste 
waters. Nature of substances in cattle shed 
wastes that are resistant to biol. oxidation 
is being investigated. Complete removal of 
suspended solids from waste waters caused 
no change in ratio of B.O.D. to perman- 
ganate oxygen demand of remaining liquid, 
indicating that resistant substances may be 
present both in solids and in soln. Studies 
have been made to determine optimum con- 
centrations of chems. required to break par- 
ticular oil emulsions. Waste waters from 
washing of aircraft with detergent prepara- 
tions containing thinning oils and dispersing 
agents, may contain up to 8 per cent emu!- 
sified oil and have permanganate oxygen de- 
mand of 1,400 ppm. At least 4,000 ppm 
each of aluminium sulfate and sulfuric acid 
were necessary to break such an emulsion. 
Satisfactory results were also obtained with 
acid alone and with common salt.  Alu- 
minium, ferric, or calcium salts produced 
very bulky precipitates, unless pH was re- 
duced to 2.6, probably because detergent 
preparation contained considerable amount 
of phosphate. Treatment plants are being 
constructed at airfields where aircraft are 
washed in this way. Although relatively 
large quantity is required, it is proposed to 
use common salt to break emulsion, as it is 
simple to use, avoids use of strong acid, and 
does not produce sludge. An investigation 
was also made of treatment of oily waste 
waters from engineering shops, which often 
contain, in addition to soluble cutting oils, 
caustic liquors used in washing machines for 
degreasing metal components. Water. Ex 
periments have been continued on removal 
of fluoride from water by passage through 
activated alumina. It appears that procedure 
used in regenerating alumina is important i1 
maintaining efficiency of bed. From small 
scale experiments it appears that, provided 
regeneration is satisfactory, from 1,000 to 
2,000 gal of water can be treated to contait 
less than 1 ppm fluoride per cu ft of alumina 
and after first cycle there should be little 
deterioration in efficiency of bed. It 
likely, however, that there is continuous loss 
of alumina from bed during treatment ar 
regeneration, and it is felt that experiment 
on larger scale would be necessary to inve 
tigate this—WPA 
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Pipe Line With Built-in Public Relations 


Dresser Couplings build good will with speed, convenience, flexibility, long life 


Water pipe installations have a thousand 
superintendents. They are the public — 
people whose homes, businesses, or daily 
routines are affected by the project. 

Many watermen have found that use of 
steel pipe and Dresser Couplings offers an 
excellent way to build and maintain public 
good will. This versatile combination helps 
remove the principal sources of public ir- 
ritation because of these important results: 

Speed. Easy-to-install Dresser Couplings 
require only two man-minutes per bolt, or 
less; allow joints to be completed in record 
time. 

Convenience. Most waterworks operators 
backfill a Dresser-coupled line on the heels 
of the laying crew. Streets, driveways and 
sidewalks are tied up for a shorter time. 

Flexibility. Dresser Couplings compen- 
sate for slight misalignments, permit by- 
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DELIVERING 
WATER CHEAPER 


This 48,980-foot water 
supply line at Spartan- 
burg, S. C., was in- 
stalled in 50-foot steel 
pipe lengths. Ease in 
making up the Dresser 
joints was the factor 
in speeding up installa- 
tion of the line, thereby | 
causing a minimum of 
inconvenience to prop- 
erty owners. 


passing obstructions. You can make curves 
with straight pipe — get up to 4° deflec- 
tion at each joint of a new main or main 
extension. 

Long life. Leakproof joints eliminate an- 
noyance of redigging for repairs. Specially 
compounded rubber gaskets protect lines 
for life. 

Good will is just one great advantage of 
using steel pipe and Dresser Couplings. 
The job is also done more economically. 

Wherever water flows, steel pipes it 
best. Always put steel pipe and Dresser 
Couplings in your specificatiors. Dresser 
Manufacturing Division, 
Bradford, Pa. Sales offices 
in: New York, Philadelphia, 
Chicago, S. San Francisco, 
Houston, Denver, Toronto 
and Calgary. i 
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Waterborne disease, which, among 
people served by public water systems, 
has become almost as extinct as the 
bogey man, occasionally issues a re- 
minder of its past frightfulness. Thus, 
last summer when 400 delegates to a 
church camp meeting at Monark 
Springs, Mo., drank water from a con- 
taminated well, first diarrhea and then 
typhoid was reported to have broken 
out among them after they had re- 
turned home, leaving at least 3 dead, 
12 seriously ill, and another 12 under 
observation. And up in Ottawa, Ont., 
when a mild outbreak of typhoid from 
an unknown cause reintroduced the 
disease for the first time in 20 years, 
the local newspaper pointed out that 
there must now be many doctors in 
: Canada who never had confronted a 


PERCOLATION AND RUNOFF 


(Continued from page 46 P&R) 


Vol. 49, No.2 


case of typhoid fever. Meanwhile 
from strife-torn Budapest came word 
of amebic dysentery from polluted wa- 
ter, the result of rupture of water 
mains and sewers in the street fighting 
there. And, from Argentina, there is 
the report that 150 cases of cancer 
have been attributed to arsenic occur- 
ring naturally in the drinking water. 
None of these serves to indict our pres- 
ent standards of water works practice, 
but rather to remind us of the impor- 
tance of maintaining and improving 
them to meet not only the old bogeys, 
but those present and as yet unborn. 

It is the current status of public 
drinking water safety, no doubt, that 
explains how people can make money 
selling home water purification kits at 
$7.95 each to those not served by 
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For Public Water Fluoridation 


Sodium Silicofluoride—98% 


(Dense Powder) 


Sodium Fluoride—98% 


(Dense Powder or Granular) 
Meets AWWA specifications 


White or tinted blue 
Minimum of dust in handling 
Minimum of storage space 


Available In bags and drums 


The AMERICAN AGRICULTURAL CHEMICAL Co. 


50 Church Street, New York 7, N. Y. 
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| ALOXITE® Underdrains solve filter 
problems for growing Barranquilla 


Water consumption in Barranquilla, 
Colombia, jumped from 8.04 to 19.10 
MGD between 1935 and 1950. This 
created quite a problem for the city’s 
Empress Publicas Municipales. They 
tackled it by giving experts a free hand 
to investigate every method and ma- 
terial known in order to give Barran- 
quilla the best water supply system 
obtainable. 

Today Barranquilla boasts a brand 
new 12-MGD water filtration plant. 
And each of its three 4-MGD filter 
units is equipped with ALOXITE® alu- 
minum oxide porous plate underdrains. 
ALOXITE underdrains were chosen be- 
cause they have proved they can handle 


growing loads like those at Barran- 
quilla with freedom from mudballs and 
with minimum loss of head. Complete 
backwashing is accomplished without 
upset beds. 

All work on this outstanding installa- 
tion was under the supervision of Dr. 
Samuel L. Hollopeter and Dr. Efraim 
Pereira, Director General and Chief 
Engineer, respectively, of the Empress 
Publicas Municipales. 


Answer your questions about porous 
media with Carborundum’s 56 page 
booklet, “Porous Media.” It's yours 
for the asking. Just write to: 


CARBORUNDUM 


Registered Trade Mark 
ss Dept. O 27, The Carborundum Company, Perth Amboy, N. J. 
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public water supplies, using the “risk 
of waterborne infection” by “cocci” as 
a sales pitch. Of course, even some 
water works men may want to get in 
line to obtain, at that price, a kit that 
will remove bacteria, hardness, taste, 
and odor, or for $9.95, a chlorinator- 
fluoridator kit (with chemicals), or for 
$10.95, a 3,000-grain softening kit, or 
for $24, all three, postpaid, with a 
money-back guarantee, or for only $3, 
complete plans and specifications. 
Even as cockeyed as coccied, safe wa- 
ter seems to pay. 


Hagan Corp. has changed its name 
to Hagan Chemicals & Controls, Inc. 
Its subsidiaries, Calgon, Inc., Hall 
Labs., Inc., and Buromin Co., have 
been merged into the parent company 


but will continue to operate as 
divisions. 

APHA has announced the election 
of John W. Knutson as president for 
the year ending in November 1957. 
Dr. Knutson is assistant surgeon gen- 
eral and chief dental officer of the US 
Public Health Service. Named presi- 
dent-elect (for the term beginning in 
November 1957) was Roy J. Morton, 
supervisor, Waste Disposal Unit, Oak 
Ridge National Lab. 


James B. Cook Jr. has been ap- 
pointed sales manager of the General 
Products Div. of Hays Mfg. Co., Erie, 
Pa. Mr. Cook came to Hays from 
C. I. Thornburg Co., Huntington, 
W.Va., where he was vice-president 


and sales manager. COTA 7 “4 
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KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 


Analysis 


Can be used for any de- 
termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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Throttling water at a high rate of flow may 
cause critically high velocities through the 


restricted area and develop a vapor 


pocket immediately down stream of the 
valve. The alterncte buildup and collapse 
of this vapor pocket develops supernormal 
pressures on the face of the valve disc, 
accelerating erosion and causing shocks in 
the piping system. This phenomenon, known 
as cavitation, may occur regardless of the 
shape of the valve disc or its material 
of construction. 

This unusual problem arose in planning the 
Pleasant Valley Hydro-electric Plant. Al- 


_ though ultimately intended for open-shut 


service, the 96” penstock intake valve 
would have to throttle flow through the 
waterway during the plant construction 
period. Pratt engineers knew from experi- 
ence that cavitation would probably occur 
and sought to forestall damage to the valve 
disc and pipeline structure. 

The problem was solved with a design 
which allows atmospheric air to pass down 


HENRY 


JOURNAL AWWA 


“Air Flow’ design 
cavitation 
in Buttertly Valve 7 


bes 


96” valve for penstock intake 
ot Pleasant Valley Hydro-Electric 
Power Plant, Los Angeles, Calif. 
ENGINEERS: Los Angeles Depart- 
ment of Water and Power. 


the valve shaft and out through holes in 
the valve disc, preventing the formation of 
low pressure areas. 

The valve and reducer are under 65 feet 
of water and the electric motor operator 
is on a floor 68 feet above the valve 
centerline. An oil-filled standpipe balances 
pressure in the reducer with outside water 
pressure. 

This imaginative engineering is the result 
of 30 years experience in butterfly valve 
design. Specifying Pratt valves puts this 
experience to work for you. It helps keep 
installation costs down and assures years of 
efficient, economical operation. 


NEW! Latest, 
rate pressure drop a 
flow data, conversion 
tables, discussion of 
butterfly valve theory 
and application plus 
other technical in- 
formation. 

Write for Manual B-2C. 


Butterfly Valves 


SEAT 


Butterfly Valves 


Henry Pratt Compeny, 2222 S$. Halsted St., 


Chicago &, Ill. 


Representatives in principal cities 
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E. Arthur Bell has been ap- 
pointed general manager of Stamford 
(Conn.) Water Co., with Valentine O. 
Ketchum, who has been both presi- 
dent and general manager, continuing 
in the former capacity. Mr. Bell joined 
the company in 1955 as chief engineer 
and assistant to the president. 


Ellis E. Bankson, partner in the 
consulting firm of Ellis E. Bankson & 
Sons, Pittsburgh, Pa., died Dec. 30, 
1956, at the age of 72. A graduate 
of Milliken and Pittsburgh universi- 
ties, he was a former partner in Ches- 
ter Engineers, as well as managing 
engineer of the Allegheny County 
(Pa.) Sanitary Authority. 

A Life Member of AWWA (joined in 
1922), Mr. Bankson also belonged to 
ASCE, Pennsylvania Society of Pro- 


BELL JOINT 
LEAK CLAMPS 


| GASKET SEALER 
COMPOUND 


C-1-60 CAST 
IRON BOLTS 


Carson glands and bolts 


made of corrosion-resistant 
C-I-60 cast iron—last as long 
as cast iron pipe. Glands ac- 
commodate variations in pipe 
dimensions, insure uniform 
compression of rubber gasket. 


Write for information 


H. Y. CARSON COMPANY 
1221 Pinson St. 


Birmingham, Ala. 
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fessional Engineers, and Engineering 
Society of Western Pennsylvania. 


Howard M. Gifft, professor of civil 
engineering at Cornell University, 
Ithaca, N.Y., and dean-elect of the 
university faculty, died Dec. 20, 1956. 
He was 48. Born at Muskogee, Okla., 
he was graduated from Iowa State 
College in 1932. After serving as an 
engineer with the lowa Highway Com. 
and the US Forest Service, he returned 
to Iowa State to teach and to obtain a 
graduate degree. In 1941 he was ap- 
pointed to the faculty of Cornell, where 
he became head of the Sanitary Engi- 
neering Dept. 10 years ago. He was 
also a partner in the consulting firm 
of Bogema, Gifft & Jenkins, Ithaca. 
Professor Gifft had been an AWWA 
member since 1943, | 


For Organic Iron and Color 
Removal—Algae Control — 
Regeneration of Iron Removal 
Filters — 


POTASSIUM 
PERMANGANATE 


Supplied to industry and mu- 
nicipalities in various grades 
and meshes to fit the particu- 
lar operation efficiently and 
economically in combating 
many water problems. 


WRITE FOR QUOTATIONS 
CARUS CHEMICAL COMPANY 


Box JAW LaSalle, IMlinois 
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million gallons 
of overhead Capacity 1,000,000 Gal. 
water storage Tank Diameter .......... 86 Feet 


Height of Columns....111 Feet 


for rapidly expanding 


Overall Height 
(approx.) 146 Feet 


consulting engineer 


wm. c. olsen & assoc. 
raleigh, north carolina 


Steel Standpipes, Steel Reservoirs, Ele- 
vated Water Tanks, Water Spheres, Filtra- 
tion and Purification Units for General 
Water Supply & Fire Protection Systems 


Write for 7 
Catalog H,O 


HAMMOND IRON WORKS 


WARREN and BRISTOL, PA.* PROVO, UTAH * CASPER, WYO. * BIRMINGHAM, ALA. . 


new york 20 « boston 10 « arlington, va. 9 © cincinnati 2 
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Liquid Alum Means. 
GREATER EFFICIENCY 


..and Lower operatt 0. 


‘Ou! 
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.. economy has proved 


Ve 

. far superior 

tag’ 
handling dry 


... says Mr. Leo Louis, Vice Pr ‘on 
dent and General Managhest 
of the Gary-Holffhe | 

Water Corporat 

at Gary, India prov 


Delivery of liquid alum is clean, efficient and Tank containing one day’s alum 
speedy. There is no interruption of operating quirement is gauged quickly dq 


. routine. accurately by Herbert Plow 


Chief Chemist. 
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‘Our Liquid Alum system has been 
, n operation since May, 1954, and 
'™ “live are entirely satisfied with it. 
Sareful study during the planning 
tage had shown that considerable 
avings could be realized by de- 
igning for Liquid Alum. After 
hese many months of constant use, 
Mahe economy of the operation has 
proved out. The operation is also 
lean and efficient ... much prefer- 
ble to the handling of dry Alum, 
vith which we have had some 
xperience.”’ 


‘ou may be planning a new water- 


utomatic orifice metering of liquid alum 
educes supervisory requirements — assures 


reating installation or a modern- — the same manpower. 


AMERICAN CYANAMID COMPANY 
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CJAND CLEANLINESS 


at Gary, Indiana 


yer 


ization of your present dry Alum 
operation. In either case, Cyanamid 
can contribute valuable know-how 
on the design and installation of 
Liquid Alum systems... as well as 
valuable information gained from 
previous experience in dry-to-liquid 
Alum conversions. 

Why not call in your Cyanamid rep- 
resentative and let him determine 
approximately what your savings 
will be? Apart from economies 
which will quickly pay off installa- 
tion costs, you can count on a 
greater operating flexibility with 


HEAVY CHEMICALS DEPARTMENT 


30 Rockefeller Plaza, 
New York 20, N. Y. 


In Canada: North American 
Toronto and Montreal 
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Charles A. Haskins, partner in the 
consulting engineer firm of Haskins, 
_Riddle & Sharp, Kansas City, Mo., 
died Dec. 29, 1956, at the age of 69. 
Born at Galva, Kan., he received a 
bachelor’s degree in engineering from 
the University of Kansas in 1910 and 
an M.S. from Harvard in 1914. He 
engaged in railroad construction engi- 
neering, served as chief engineer for 
the Kansas Board of Health, and was 
professor of sanitary engineering at 

the University of Kansas. After 
World War I, in which he was an 
Army Sanitary Corps captain, he 
joined the staff of Black & Veatch, 
consulting engineers of Kansas City, 
Mo. In 1922 he entered private prac- 
tice. From 1934 to 1939 he was chief 
engineer for the Missouri Building 
Commission. He formed the firm of 


OOD WATE 
SOFTENER. 
FILT. 


a, 


HUNGERFORD & TERRY, 


CLAYTON 5S, N. 3. 


THE HEART OF AN 
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Haskins, Riddle & Sharp in 1953. A 
Life Member of AWWA (joined in 
1914), Mr. Haskins was a_ past- 
president of the Kansas City Chapter 
of ASCE and of the Engineering Club 
of Kansas City, as well as a member 


of FSIWA (Bedell Awardee). 


William H. Lovejoy, superintend- 
ent of purification, Louisville (Ky.) 
Water Co., died Dec. 21, 1956. He 
was 73. Graduating from Cornell 
University, Ithaca, N.Y., in 1907, he 
joined the Louisville Water Co. in 
1908. He was a Life Member of 
AWWA (joined in 1908) and a leader 
of the Kentucky-Tennessee Section 
since its inception. In 1954 he re- 
ceived the Fuller Award for his tech- 
nical contributions to water purifica- 
tion and outstanding service to the 
community. 


THEH &T 
POPPET TYPE 
MULTIPORT 


A maste 

manship and operating 

simplicity. Your choice of 
manual, semi-avtomatic, 
or fully automatic. 


SERVICE — many millions of 

gallons of water are treated 
daily by equipment using 
the H&T poppet valve. Over 
1,000 are now in use and the 
number is rapidly increasing. 
Many of the original valves are 
now in use for over IC years. 


MODERNIZING OLD 
SOFTENERS AND FILTERS — 


if your equipment is too 

to discard, yet too old te be 
efficient of too complicated te 
operate ond control, these units 
can very often be equipped 
with H&T poppet type mvuiti- 


rpiece of work- 


port valves — and be made 
into attractive and efficient 
weter treating units. 

Write for free infermation bulletin 
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Plans for the vast $51 billion nation-wide 
highway building program, which gets under 
vay this year, will involve the re-routing of | 
many municipal thoroughfares. It is also cer- 
tain to result in still further decentralization 
' urban centers, since new and improved 
ighways will spur development of outlying 
areas. These two factors deserve consideration _ 
every city that is studying its future water — 
ain requirements. 


In this or any other water system planning, 
ng run economy dictates the choice of— ‘gi 


PERMANENT 
CAST IRON PIPE 


This is the only pipe that has stood the test 

of time. Because of its century or more of 

useful life, its high capacity as a carrier and 


negligible maintenance cost, Cast Iron Pipe 
has earned its reputation as 


‘“‘America’s No. 1 Tax Saver.’’ 


Our Company does not manuiacre WAT OODWARD IRON COMPANY 


but has long supplied the natior 
ing cast iron pipe manufacturers with - WOODWARD, ALABAMA 


quality iron from which pipe is made 
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All the Water Tulsa Needs 
To the Editor: 


Referring to your article, “All the 


Water You Need,” in the November 1956 
issue (p. 35 P&R), it is true that the 
rainfall in Oklahoma has been the lowest 
on record during the past year, and we 
have had very little rainfall for the past 
5 years. However, we have an entirely 
different picture of water supply in north- 
eastern Oklahoma than was presented in 
this article. In fact, northeastern Okla- 
homa has one of the best potential indus- 
trial water supplies of any area west of 
the Mississippi River, and last year the 
people in Tulsa had “All the Water They 
Needed.” There were no restrictions of 
any kind and there was no shortage of 
water. 

Northeastern Oklahoma has unusual 
water resources. We went to Spavinaw 
in 1924 and built our first lake, for 25 
mgd. In 1948 we constructed another 
dam, Lake Eucha, above Lake Spavinaw, 
and we now have two flowlines with a 
total capacity of 65 mgd. By the instal- 
lation of one pump and using two pumps 
on this flowline, we will have 80 med. 
We doubled our treatment plant during 
the past year, added 82 mgd to our pump- 
ing capacity, and installed a 48-in. main 
through our city to storage reservoirs 
having 27 mil gal capacity. 

Our use of water, due to the hot, dry 
weather and the rapid growth of the city, 
has increased substantially. Our peak 


load day last summer was 80 mil gal. 


(Continued on page 96 P&R) 


We have agreed on a contract with 
the US Engineers for storage in Oologah 


Reservoir that will develop 40 mgd of 


industrial water. We have a large citi- 
zens’ committee studying our increased 
water supply to be completed by 1960. 
We have made application for industrial 
water in the Keystone Reservoir west of 
the city. Our studies contemplate re- 
viewing the possibility of obtaining 150 
mgd of water from the Illinois River or 
from Fort Gibson Reservoir. 

The important feature of industrial 
water lies in the Grand River develop- 
ment. For the last 6 years this river has 
had an average flow of 4,800 cfs, and 
at least 1 bgd can be developed on the 
Fort Gibson Reservoir for water supply. 
A large number of industries have been 
locating in the Grand River area on ac- 
count of the quantity and quality of water 
available. 

In reference to water transportation, 
all of the reservoirs for the navigation 
of the Arkansas River from Tulsa to the 
Mississippi River have been started ex- 
cept two, and the completion of river 
navigation is contemplated on the Verdi- 
gris River up to the area east of the city 
of Tulsa, which, according to a recently 
published statement of Major-General 
E. C. Itschner, Chief of Engineers, Dept. 
of the Army, can be completed in a mini- 
mum of 12 or a maximum of 17 years. 

I am sure that the JourNat did not 
have this information when the above- 
mentioned article was written, and in 
case this article might give a false im- 
pression to industries interested in this 
area, I would like to request you to point 
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WATCH DOG 


vec 


WATER METERS 


“Watch Dog” mod: 
made in standa 
capacities from 20 g.p. 
up: frost-proof and sp 
"case in household siz 
turbine, or co’ 
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Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and 80 many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON 
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Worthington Corporation 
29% SOUTH STREET, NEWARK 5, NEW JERSEY 
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TRANSITE 
FILTER BOTTOMS 


4X SAFETY FACTOR 


Strong . . . practical . . . and rugged. 
Withstands many times the force of the 
severest filter run. Non-corrosive Transite 
filter bottoms are designed and tested to 
withstand a load of 5,000 lbs. per sq. ft., 
insuring a safety factor of over 4X. 
Stable under all conditions. No anchor- 
ing necessary . . . resists six to seven 
times normal force of uplift during back- 
wash. 


Practical design assures constant flow and 
uniform backwash. Scientifically manu- 
factured so that the ports cannot be 
gravel blocked . . . closed by expansion 
. . - or enlarged. Departure from tradi- 
tional design substantially reduces labor 
and costs. Field assembly requires about 
five minutes and a screw-driver. 


Write For Literature 


FILTRATION 


EQUIPMENT 


CORPORATION 


271 HOLLENBECK ST. 
ROCHESTER 21, N. Y. 
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out that the potential water supply, water 
resources, and transportation facilities of 


Tulsa and northeastern Oklahoma are 
excellent. 
W. F. McMorry, 
Supt. of Water Works 


Tulsa, Okla. 
Jan. 4, 1957 

To correct any possible misimpression 
occasioned by our original article, we are 
happy to publish Supt. McMurry’s letter 
and to congratulate the authorities in 
Tulsa and northeastern Oklahoma for 
their foresight in providing for an abun- 
dant supply.—Eb. 


sel 
To the Editor: 

The October 1956 P&Rticle on “the 
high bill blues” (p. 50) mentioned the 
case of the Wright Aeronautical Div., 
where investigation revealed that some 
foreign matter had lodged in the measur- 
ing chamber of their meter, causing it to 
overregister. 

I would like to know what type of 
meter was used and how it would be 
possible for a meter to overregister. 


E. J. Reeve 


The editors passed Reader Reede’s 
query along to Richard E. Bonyun, gen- 
eral superintendent and chief engineer of 
the Passaic Valley Water Com., which 
furnishes Wright’s water, and received 
the following explanation: 

The Wright Aeronautical Plant, Wood 
Ridge, N.J., is located about 10 miles 
from our distribution reservoir. The 
company is a very large consumer, using 
about 5 mgd, with rates of flow up to 
8 mgd, which is registered on a 16-in. 
meter of the turbine type. During the 
fall of 1955 we experienced a hurricane 
in this section, and some leaves and straw 
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Meter Matter 


Prineville, Ore. 
Dec. 6, 1956 


Cut Your Filtration Costs 
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- The M & H Cylinder Operated Valves shown 
in the pipe gallery below are the brass-lined 
— cast iron cylinder type. M & H also furnishes 
seamless brass tube cylinders if desired. 
—M & H cylinder equipped valves operate 
equally well with water, oii or air pressure. 


We recommend hydraulic cylinders for oper- 
ation of large valves, or where valves are 
_ installed in remote hazardous or inaccessible 
_ places or where frequent operation of valves 

is required. Cylinder equipped valves are 
_ furnished in all sizes and for 50, 100, 150 
or 250 Ibs. water working pressure. Address 


MszH VALVE AND 
FITTINGS COMPANY 


Anniston, Alabama 
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blown into our open reservoir must have 
subsequently been drawn through the out- 
let bar rack screen and eventually lodged 
in the cage of the meter. 

This was not discovered until months 
later, when we were investigating the 
cause of the apparent overregistration. 
Upon disassembling the meter, we found 
that the straw and other foreign matter 
had partially stopped up the openings in 
the cage, thus forcing the water to flow 
at higher velocity through the remaining 
openings and causing the wheel to spin 
at an abnormally high rate, with resultant 
overregistration. We have checked with 
the manufacturer and have been advised 
that this could happen on a meter of 
the type involved. 

The incident got quite a bit of public- 
ity in the local papers and elsewhere. 
The matter has since been adjusted sat- 
isfactorily to the customer and the com- 
mission, and a recurrence is not likely. 

Ricuarp E. Bonyun 
Clifton, N.J.; Dec. 13, 1956 


Pine Plantings 
To the Editor: 

In his discussion on recreational use 
of reservoirs (November 1956 issue), 
author Merrill L. Riehl states (p. 1408) : 
“Evergreen planting with its resultant 
pine needle cushion is desirable for sev- 
eral other reasons: it gives better sheet 
erosion control, retards runoff of snow 
and ice, helps sustain stream flow, re- 
habilitates springs, and reduces loss by 
transpiration.” 

There is no doubt that a belt of ever- 
green plantings around the shoreline is 
better for water protection than deciduous 
trees. However, it would be erroneous 
at the same time to advocate the belief 
that, in the areas in no immediate vicin- 
ity to the water surface, pine plantings 
are the only desirable ones and that they 
should be proceeded with even on sites of 
natural hardwood reproduction. Let us 
take a brief look at pine plantings and 
their influence upon the soil: The pres- 
ent approach to watershed management 


is directed toward finding out how to 
increase infiltration and storage of water 
in the soil by improving the soil struc- 
ture. It is known that pure pine litter 
is resistant to decay and tends to accu- 
mulate at the surface because the type of 
biological activity under pure pine does 
not result in incorporation of the litter 
into the mineral soil; consequently, pines 
commonly do not produce as deep, rich, 
or Satisfactory humus as mixed pine- 
hardwood or pure hardwood stands. The 
type of humus layer present is decisive 
for the hydrologic characteristics of for- 
est soil; soils where organic material has 
been incorporated have greater porosity, 
can store more water, and can transmit 
it more rapidly than soils where incor- 
poration has not taken place. 

It is of interest here to mention the 
studies at Harvard Forest on different 
stages of vegetation and their influence 
on soil. According to these studies, un- 
der the planted white pine stand, the soil 
developed a heavy, raw humus layer 
which attained a maximum depth of 2 in. 
in 60 years. After the pine was cut, the 
hardwoods took over the area. As a 
result, the raw humus gradually decom- 
posed and was incorporated into the min- 
eral soil, creating an organic layer 6 in. 
deep. The soil penetration tests during 
the pine stage showed that, as the stand 
became older, the soil became more com- 
pact, but as the hardwoods came in, the 
soil loosened up and became friable (US 
Dept. of Agriculture, Circular No. 910, 
p. 51). 

Such conclusions may serve as a brake 
on the enthusiasm of men who advocate 
pure pine stands everywhere on a water- 
shed. And, in conclusion, one more sug- 
gestion to those who plant pure evergreen 
stands: don’t forget to employ frequent 
thinning and to leave the green slash 
scattered on the ground; this practice 
will result in the formation of a more 
desirable form of humus and a conse- 
quent increase in storage capacity. 

WaLterR C. SusHKO 
Baltimore, Md.; Jan. 4, 1957 
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North Carolina: The North Carolina 
Section held its 36th annual meeting at 
the Hotel Charlotte, in Charlotte, Nov. 
12-14, in conjunction with the North 
Carolina Sewage & Industrial Wastes 
Assn. [A list of papers presented at the 
technical sessions appeared on p. 1578 of 
the December 1956 issue. ] 

One of the highlights of the meeting 
was the cocktail party and dinner given 
on behalf of the Charlotte Water Dept. 
and an official tour of Charlotte’s new 
Coliseum-Auditorium. Another highlight 
was the annual banquet, at which Wil- 
liam W. Adkins was nominated for the 
Fuller Award. The Maffitt Membership 
Cup, awarded annually by the city of 
Wilmington to the member instrumental 
in securing the greatest number of new 
members for the Section, was won for 
the third consecutive year by Mrs. Ethel 
G. Young of Raleigh. She now becomes 
permanent owner of the cup. Alan New- 
comb, WBTV radio and television per- 
sonality, entertained the members and 
guests with an address on “How to Be 
Happy Though Educated.” Following 
the banquet, the Association dance was 
held in the ballroom of the Hotel 
Charlotte. 

Officers elected at the business meeting 
were: C. W. Mengel—chairman; W. F. 
Stokes—vice-chairman; W. E. Long Jr. 
—secretary-treasurer ; and R. E. Ebert— 
trustee. 

A most enjoyable aspect of the meeting 
was the fellowship and entertainment pro- 
vided by the members of the Water & 
Sewage Works Manufacturers Assn. 
For the ladies attending the meeting, 
there were bridge, a luncheon, a shopping 
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trip, and visits to the Celanese Corp. fa- 
cilities and to the Children’s Nature Mu- 
seum and Planetarium. 
W. E. Lone Jr. 
Secretary-Treasurer 


Rocky Mountain Section: The 30th 
annual meeting of the Rocky Mountain 
Section was held at the Broadmoor Hotel 
in Colorado Springs, Colo., Nov. 27-28. 
The total registration was 164. Excellent 
meeting rooms in the Broadmoor Hotel 
theater were provided by the hotel. The 
program committee, under the chairman- 
ship of W. F. Turney, of Santa Fe, N.M., 
prepared a fine program. [A list of the 
papers presented can be found on pp. 
1579-80 of the December 1956 issue. ] 

The meeting was officially opened with 
an address of welcome by Major-General 
Quinn, deputy commander of Fort Car- 
son, who commended all persons in the 
water works industry for a job well done 
and expressed the hope that future prob- 
lems of the arid West can be met. Chair- 
man Jones responded and announced 
committee appointments. 

The business luncheon on Wednesday 
was attended by 98 members. New busi- 
ness included the passage of an amend- 
ment to the by-laws allowing the govern- 
ing board to name replacements for of- 
ficers within the Section when necessary 
owing to transfer or other reasons. The 
minutes of the 1955-56 meeting were 
changed to show the election of George 
Turre as national director. A motion 
was made for members to consider the 
community type of entertainment room. 
Members will be contacted by mail for 
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an expression of opinion and a vote on 
the matter. 

Wednesday evening the banquet was 
held, with 187 in attendance. After a 
short series of addresses and an excellent 
dinner, the El Jebel Shrine hillbilly band 
entertained the members with a variety 
show which was a credit to the able en- 
tertainment committee, composed of Jay 
Spencer (chairman), J. S. Nichols, and 
G. Richard Smith. 

Other activities included a fine lunch- 
eon and fashion show at the Antlers 
Hotel, with favors and prizes which de- 
lighted the ladies. Credit for these ar- 
rangements is due to Mrs. Jay Spencer, 
Mrs. Orville Jones, Mrs. J. S. Nichols, 
and Mrs. G. R. Smith. Mrs. Spencer and 
Mrs. Jones were also hostesses at a get- 
acquainted coffee for the ladies on Mon- 
day morning in the Penrose suite of the 
Broadmoor Hotel. 

The 30th annual meeting was the Sec- 
tion’s most successful, with a record num- 
ber of members in attendance. 

Jack W. Davis 
Secretary-Treasurer 


The 23rd annual 


Virginia Section: 
meeting of the Virginia Section was held 
at the Chamberlin Hotel, Old Point Com- 


fort, on Nov. 7-9. Chairman H. F. 
Knoell, town manager of Orange, pre- 
sided. The attendance of 233 did not 
equal the all-time high of 237 but was 
an excellent showing under the circum- 
stances. The Chamberlin Hotel being 
on federal government property, which 
also includes Fortress Monroe, is exten- 
sively used by army personnel. With the 
Egyptian crisis at its height, there were 
about 100 more army officers in the hotel 
than had been expected. As a result, 
several potential Virginia Section guests 
were turned away. 

Of those attending, about 60 were 
ladies, who were entertained on Wednes- 
day, the first day of the meeting, with a 
card party at the hotel. On Thursday 
they enjoyed a bus trip to Williamsburg, 
30 miles distant. There were several 


hours available for sightseeing in this 
restored colonial capital, broken by lunch- 
eon at the Williamsburg Lodge. As has 
been customary for many years, the ladies 
all received corsages prior to the banquet 
on Friday night. 

Both the banquet food and the enter- 
tainment provided were well above aver- 
age. There were no speeches, but the 
chairman introduced all the guests at the 
head table. Secretary Harry E. Jordan 
presented a Life Membership certificate 
to Herman W. Snidow, of the State 
Health Dept., Richmond. C. Davis 
Blackwelder, vice-president of Reynolds 
Metals Co., could not be present to re- 
ceive his certificate. Old Dominion 
Awards were presented by committee 
chairman Bryant L. Strothers to 20-year 
members. The Virginia Section nominee 
for the Fuller Award was W. Ray Odor, 
of Lynchburg Foundry Co., Lynchburg. 

The Water & Sewage Works Manu- 
facturers Assn. provided entertainment 
during the early evenings and at the 
dance following the banquet on Friday 
night. The high standard of entertain- 
ment at this feature was adequately main- 
tained at this meeting. 

Attendance at the technical sessions 
was particularly good as the result of 
timely and interesting subjects. [A list 
of papers presented appeared on p. 1581 
of the December 1956 issue.] A depar- 
ture from the usual technical program 
routine was a nontechnical talk by W. 
Harold Bleakley, Northern Div. manager 
of ABCO, Inc., Erie, Pa. Mr. Bleakley’s 
talk, on accident prevention and safety, 
brought the largest attendance at any of 
the technical sessions and included most 
of the ladies present at the meeting. His 
inspiring and thought-provoking address 
was made more effective because of the 
fact that he is totally blind from two 
separate accidents. 

At the business meeting of the Section 
there was much interest and a great deal 
of discussion on expansion of Section 
activities during the year. The interest 
centered mainly around cooperation with 
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for dependable pipe, line equipment 


ke hundreds of Pollard customers. you'll find it mighty 
easant and convénient to order pipe line equipment from 
Pollard. 


Here, under one roof and listed in one comprehensive cata- 
g. are all the time and money saving products you need on 
e job. Each is guaranteed for dependability. economy. Each 
backed by Pollard service. ; 


MAKE POLLARD YOUR 
SOURCE FOR PIPE 
LINE EQUIPMENT. 
ORDER FROM 
POLLARD CATALOG 26 


EQUIPMENT 
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PIPE LINE EQUIPMENT Place your next. order with POLLARD 
7 VOSEPH GN W's from POLLARD It's the Best in Pipe Line Equipment 
= 1064 Peoples Gos Building, Chicage, Iilinots 
Branch Offices: 
333 Candler Buliding, Atianto, Georgio 
PIPE LINE EQUIPMENT 
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the State Health Dept., the State Water 
Control Board, the Virginia Industrial 
Wastes and Sewage Works Assn., and 
the faculty at Virginia Polytechnic Insti- 
tute, to provide instructors and sugges- 
tions for curricula at the annual water 
and sewage works operators short school. 
It is felt that the value of the school can 
be enhanced considerably by active co- 
operation of all of these groups. 

Another subject discussed at length 
was licensing of water works operators. 
Letters on this matter from the newly 
organized Virginia Water & Sewage 
Works Operators Assn. and the Virginia 
Industrial Wastes & Sewage Works 
Assn. were read. It was voted to appoint 
a committee to work with these other 
groups toward the end suggested. 

Officers elected were: W. W. Anders 
(plant manager, Dept. of Public Utilities, 
Richmond), chairman; Earl C. Coalson 
(superintendent, Water Dept., Bristol), 
vice-chairman; Brent Remsburg (town 
engineer, South Boston), trustee; and J. 
P. Kavanagh (Wallace & Tiernan Inc.), 
secretary-treasurer. 

J. P. KavanaGu 
Secretary-Treasurer 


ing of the West Virginia Section was 
held jointly with the West Virginia Sew- 
age & Industrial Wastes Assn. at the 
West Virginia Hotel, Bluefield, Oct. 31- 
Nov. 2. Through the courtesy of the 
West Virginia Water Service Co., a 
buffet dinner was given Oct. 30 for the 
early arrivals at the meeting. About 67 
attended the dinner and praised the fine 
food and’ fellowship. 

The formal meeting opened Oct. 31 
with William C. Kell, city manager of 
Bluefield, making the address of welcome. 
Inasmuch as this first session was at- 
tended by both the water and the sewage 
groups, the papers presented were of 
common interest. One covered progress 
in the control of pollution in the Ohio 
River, and the other the US Army Engi- 
neers’ plans for flood control, stream flow 
regulation, and recreational facilities in 


West Virginia. At the other sessions of 
the West Virginia Section, the papers 
and panel discussions dealt with small 
water plant construction and operation, 
rate increase procedure, taste and odor 
problems, distribution system design, 
and fluoridation. The highlight was the 
panel on rate increase procedure, which 
covered the utility’s preparation and pres- 
entation, the Public Service Commission 
requirements, and the legal problems in- 
volved. [A list of papers presented ap- 
peared on p. 1581 of the December 1956 
issue. ] 

The annual joint banquet was held 
Thursday evening, Nov. 1, and all pres- 
ent agreed that it was one of the very 
best, both as to quality of food and as to 
entertainment. The entertainment ranged 
from hillbilly music to light opera. 

During the meeting, the ladies were 
entertained with a luncheon and bridge 
party and an appearance at a television 
program in connection with a fashion 
show. 

A field inspection trip to the Radford 
facilities of the Lynchburg Foundry Co 
Friday morning, Nov. 2, closed the meet- 
ing. To those who chose to go, the trip 
was very worth while. The company 
furnished a very good luncheon at the 
conclusion of the inspection. 

At the business meeting the following 
new officers were elected: chairman— 
Cecil Coffield, superintendent of water 
works and sewers, Parkersburg; vice- 
chairman—Wallace Grant, chemist, West 
Virginia Water Service Co., Charleston; 
trustee—Harry K. Gidley, Keiley, Gidley 
& Staub, Charleston. Hugh W. Hetzer, 
distribution engineer, West Virginia 
Water Service Co., Charleston, was 
reelected secretary-treasurer, and John 
Millar, chief, Engineering Sec., State 
Dept. of Health, Charleston, assistant 
secretary. 

The general conclusion of those pres- 
ent at the meeting was that it was one of 
the best, with the banquet and field trip 
unusual and exceptional. 

Hucnu W. Hetzer 
Secretary-Treasurer 
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Trunion 


ROTOVALVES 


SMS-ROTOVALVE DESIGN ASSURES 
POSITIVE CLOSING, LONG LIFE 


For fast, easy operation and positive closing, specify SMS-Rotovalves. 
As shown above, the conical plug, with full line opening, first lifts, then turns, mw 9 A 
finally reseats. Bronze trunnions eliminate friction and wear to seats, the 2 een 
causes of failure and breakage. Self-purging monel to monel seating 7 


assures drop-tight closure. 


Rotovalves are designed to solve your control problems. You can be sure of we 
operation, precise aperture control, controlled closing time, positive closure, 


easy mechanical cleaning, low maintenance and long service life. 
el 


The Rotovalve’s full line opening means less head loss 
and lower pumping costs. 


Performance characteristics like these are the result of 
more than 75 years of hydraulic research and 

engineering. To get full information on the complete TURBINES 
line of Rotovalves, Ball Valves and Butterfly 
Valves, contact our local representative or write 
S. Morgan Smith Co., York, Pa. 


GATES & HOISTS 
TRASH RAKES 
ACCESSORIES 


PUMPS 


ROTOVALVES mm FREE-DISCHARGE 
VALVES 


BALL VALVES 


PITCH 
SHIP PROPELLER 


BUTTERFLY 
VALVES 
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NEW MEMBERS 


Applications received Dec. 1-31, 1956 


Adamson, J. Ray, Rocky Moun- 
tain Dist. Sales Repr., Hersey Mfg. 
Co., 508 S. Monterey Pass Rd., 
Monterey Park, Calif. (Oct. ’56) M 

Afton, Village of, Richard J. Da- 
vise, Chairman, Water Board, Af- 


7 ton, N.Y. (Munic. Sv. Sub. Oct. 
MD 
Allen, Joe Thomas, Leadingman- 


Controlman, U. S. Navy, 
M.I. (Oct. ’56) MRPD 


Water 

Guam, 
Anderson, 

San. Engr., State Health Dept., 

Richmond, Va. (Oct. 56) P 

< Anepohl, Fred G. Jr., Effluent, 
‘= Engr., American Cyanamid Co., 
Avondale, La. (Oct. 


Appel, Joe W., 
Conditioning Div., J. 
Mfg. Co., 6120 Binney &., 
Neb. (Oct. 56) P 
Bell, Philip B. Jr,, Asst. 
- of Utilities, Box 477, 

Tenn. (Oct. 

Botch, Philip M., 


Sales Mgr., Water 
H. Sharf 
Omaha, 


Supt. of 


Marion Building, 


7 Seattle, Wash. (Oct. '56) MRPD 
Bowen, S. R., Mfer.’s_ Repr., 
Neenah Foundry Co., 2051 E. 46th 


Indianapolis, Ind. (Oct ’56) 

Branscome, Donald L., Graduate 
Asst., Civ. Eng. Dept. Oklahoma 
A. & M. oe. Stillwater, Okla. 
(Oct. ’56) M 

Bruce, Robert G.; see Orchard 
Dale County (Calif.) Water Dist. 

Cail, Morris, Supt., Water Dept., 

Tell City, Ind. (Oct. ’56) MD 


William Kedmond, | 


Springfield, 


Callfas, Wesley, Head Power Plant 
Operating Engr., Dept. of Water 
Supply, 735 Detroit, 
Mich. (Oct. D 

Carman, Charles R., Sales Engr., 
Climax Engine & Pump Mfg. Co., 
208 S. La Salle, Chicago 4, Ill. 
(Oct. RD 

Clark, James Henry, Tech. Serv- 
iceman, Research Center, Diamond 
Alkali Co., Painesville, Ohio (Oct. 
MP 

Colberg, Edward R., Civ. Engr., 
City Engrs., Office, City Hall, Rm. 
401, Milwaukee, Wisc. (Oct. ’56) 
MRPD 


Courson, Clifford M., Plant Supt., 


Sewage Treatment Plant, Bureau of | 


San. Sewers, Tampa, Fla. (Oct. 56) 

Davies, Richard J.; see Village of 
Afton (N.Y.) 

DeFraites, Arthur A., Cons. Engr., 
DeFraites Assocs., 320 E. Main 
St., Houma, La. (Oct. ’°56) MD 

DeMarcus, John Paul, Office 
Engr., Eng. Dept., Bureau of Wa- 
ter, Knoxville Utilities Board, 626 


Ss Gay St., Knoxville, Tenn. ‘Jan. 
56) MD 
Dirasian, Henry A., Instructor, 


Eng. Drawing, Wayne State Univ., 


Detroit 2, Mich. (Oct. ’56) P 

Doherty, William J., Salesman, 
American Cyanamid Co., 401 N. 
Broad St., Philadelphia 8, Pa. 
(Oct. '56) MP 

Fay, Charles William, Surveyor, 
Water Dept., 215 W. Broadway, 
Long Beach, Calif. (Oct. ’°56) D 


Fourmy, James McCardell, Cons. 
Civ. Engr., J. M. Fourmy, Ham- 
mond, La. (Oct. ’56) PD 

| Fremont, City of, Marvin Robart, 
101 E. Main St., Fremont, Mich. 
(Corp. M. Oct. 56) MD 

Gawthrop, Guy W., Supt., Lake 
Mohawk-Sparta Water Co., Sparta, 
N.J. (Oct. '56) PD 

Gay, James, Supt., Water Works 
Dept., Monroe, N.Y. (Oct. ’'56) 
MPD 

Gill, Allan, Mgr., Hallsdale-Powell 
Utility Dist., Rte. 11, Fountain 
City, Tenn. (Oct. ’56) M 

Gipe, Albert B., Partner, Miller, 
Schuerholz & Gipe, 24 E. 25th St 
Baltimore 18, Md. (Oct. °56) PD 

Glass, Donald W., Field Engr., 
Fischer & Porter, Hatboro, Pa. 
(Oct. ’56) 
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Goldstein, Martin, Civ. Engr., 28 


Kass Rd., White Plains, N.Y. 
(Oct. ’56) D 

Griffin, Albert Devereaux, Jr., 
Mgr., San. Dist., Box 36, South 


Laguna, Calif. (Oct. ’56) M 
Hameed, M. A., Exec. Engr., Cen- 

tral Design Office, Joint Water 

Board, New Block No. 4, Napier 


Barracks, Karachi, Pakistan (Oct. 
MRPD 

Hanger, Dave, Water Supt., Mo- 
rocco, Ind. (Oct. 56) PD 

Harnagel, Edna, Administrative 
Secy., Water Works, 1003 Locust 
Des Moines, Iowa (Oct. 

Harper, Edwin B., Pres. Spring 
Creek Irrigation Co., 2392 E. 4800 
South, Salt Lake City 17, Utah 
(Oct. MPD 

Holland, Paul L., Chief Engr., 


Anne Arundel County San. Com., 
300 Baltimore-Annapolis  Blvd., 
Glen Burnie, Md. (Oct. ’56) 

Holmes, William D., Asst. Mer., 
Kankakee Water Co., 190 N 
Schuyler Ave., Kankakee, IIl. 
56) M 

Horton, Graydon T., Proprietor, 
Graydon T. Horton & Assocs., 70 
Harwood Ave. S., Ajax, Ont. (Oct. 

Hurtado, 
istrative Asst. 
& Jenson, 


(Oct. 


Leon Manuel, Admin- 

in Eng. Office, Gee 

428 Delannoy Ave., 
Cocoa, Fla. (Oct. 56) D 

Kiel, Paul M., Resident Engr., 
Dept. of Water & Sewers, Box 316 
Coconut Grove Station, Miami 44, 
Fla. (Oct. MP 

Kopisch, Arthur F., Sales Engr., 
National Aluminate Corp., 6216 
W. 66th Place, Chicago, Ill. (Oct. 
56) P 

Kuehl, J. A.; see Tacoma (Wash.) 
Dept. of Public Utilities 

Lahey, Gerald F., Supervising 
Engr., Northern Illinois Water 
Corp., 122 N. Walnut, Champaign, 
Ill. (Oct. ’56) M 

Levenson, Sidney, San. Engr., 
Corps of Engr., U.S. Army, 751 S. 
Figuerda, Los Angeles 17, Calif, 
(Oct. ’°56) RPD 

Lindeman, W. G., L & K Con- 
tractin Co., Inc., 721—3rd Ave., 
Terre Here Ind. (Oct. ’56) PD 


P. O. Box 307 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 


Filter Sand and Gravel | 
Well Washed and Carefully Graded to Any Specification. 
on Prompt Shipment in Bulk or in Bags of 100 Ib. Each thee 


Muscatine, lowa 
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FIT 24”, 30”, AND 36” 


METER PIT 
BARRELS 


to permit meter reader to enter setting, this 
cover is used over pits containing 1I!/2" or 2” 
meters, or multiple settings of smaller meters. 


An inner lid is available if extra frost protection 


is desired. 
WRITE FOR The cover is equipped with the Ford Lifter Worm 
CATALOG Lock that opens lid easily, even when frozen. 


For covering large meter pits the Monitor Cover 
is most useful. With lid opening large enough 
oh 
» 


Ford Catalog No. 56 
contains full information. 
Send for your copy to- 
day. FREE. 


FOR BETTER WATER SERVICES 


Manufactured by THE FORD METER BOX COMPANY, INC. 


| 
\ 
i : » 
\" 
RD 


110 


Martin, Robert H., Asst. Megr., | 
South Pittsburgh Water Co., 238 
Brownsville Rd., Pittsburgh 10, Pa. 
(Oct. ’°56) M 


McCalman, James R., Layne 
Northern Co., 227 W. Edwards, 
Ind. (Oct. ’56) 


Indianapolis 27, 
RP 


McCloud, J. L., Contractor, South- 
eastern Steel & Tank Maintenance 
Co., 1951 Maplewood Dr., Knox- 
ville, Tenn. (Oct. 56) M 

McCord, Kenneth A., Assoc. Engr., 
Whitman, Requardt and Assocs., 
1304 St. Paul St., Baltimore 2, 
Md. (Oct. MD 

Miller, David William, Ground- 
Water Geologist, Leggette, Bra- 
shears & Graham, 551 Sth Ave., | 
New York 17, N.Y. (Oct. ’56) R 

Montgomery County San. Dept., 
Earl W. Riber, Acting County San. 
Engr., 127 N. Perry St., Dayton 
20, Ohio (Munic. Sv. Sub. Oct. 
56) M 

Morris, C. Robert, Div. Engr., 
General Water Works Corp., Wil- 
mington Suburban Water Corp.— | 
Delaware Water Corp., 3219 Phila- | 
delphia Pike, Claymont, Del. (Oct. 
56) 

Nelson, Ben E., Water & Sewer 
Supt., La Grande, Ore. (Oct. ’56) 

Newman, Chester O., Assoc. Utility 
Engr., Hydraulic Sec., Public Utili- 
ties Com., 145 S. Spring St., Los 
Angeles, Calif. (Oct. ’56) M 
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Noblitt, Wilson, Supt., Water 
Works, Orleans, Ind. (Oct. ’56) 


Riber, Earl W.; see Montgomery 
County (Ohio) San. Dept. 


Nussbaum, Morris, San. Chemist, | Ritchey, Robert M. Jr., Asst. 
Laboratory, 400 Broadway, Kings- Engr., Frank B., Sarles, 217 Ex- 
ton, N.Y. (Oct. ’56) P Santa Rosa, Calif. 


O’Neil, James E. Jr., Contracting, 
Engr., Pittsburgh-Des Moines Steel 
Co., Neville Island, Pittsburgh 25, 
Pa. (Oct. D 

Orchard Dale County Water 
Dist., Robert G. Bruce, Pres. of 
Board of Directors, 13819 E. Tele- 
graph Rd., Whittier, Calif. (Corp. 
M. Oct. 56) MRD 

Perrey, Joseph I., Chief Engr., 
State Flood Control and Water Re- | 


Robart, Marvin; see City of Fre- 
mont (Mich.) 

Russell, John Jewett, Treas., Kan- 
kakee Water Co., 190 N. Schuyler 
Ave., Kankakee, Ill. (Oct. 56) M 

Saibini, Raymond, Water Engr., 
Sierra Pacific Power Co., 220 S. 
Virginia St., Reno, Nev. (Oct. ’56) 
MRPD 

Sarfaty, Raymond C., Salesman, 
American Cyanamid Co., 30 Rocke- 
feller Plaza, New York 20, N.Y. 
(Oct. P 

Shay, John R., San. Engr., Sher- 


sources Com., 1330 W. Michigan 
Indianapolis 2, Ind. (Oct. 56) 


Perrin, Florus R., Chief Chemist, man Smith & Co., 921 Summer 
South Pittsburgh Water Co., 238 St., Burlington, Iowa (Oct. 56) 
Brownsville Rd., Pittsburgh 10, PD 
Pa. (Oct. ’56) P Sherer, Lawrence Donald Jr., 

Plautz, William Harold, Research | San. Engr., Patchen Zimmerman 

Engrs., 525 Telfair St., Augusta, 


Asst., Univ. of Wisconsin, Madison, | 
Wisc: (Oct. MRPD (Oct. MRPD 

Porter, Horace Leland, Assoc. in | Skelton, G. G., Utility Accountant, 
Civ. Eng., Civil Eng. Dept., Univ G. G. Skelton & Assocs., 6208 Col- 
of Missouri, Columbia, Mo. (Oct lege, Indianapolis, Ind. (Oct. '56) 


56) RP Spade, Gordon, Chief Operator, 
Porter, Otis H.; see Town of 5. 5, Geneva, Oblo (Oct. °56) 


Poughkeepsie (N.Y.) Water Dept. 
Poughkeepsie, Town of, Water 


Tacoma, City of, Dept. of Pub- 
lic Utilities, J. A. Kuehl, Supt., 


Dept., Otis H. Porter, Supt., Town Water Div., 3628 S. 38th St., 
Hall, Arlington, Poughkeepsie, N.Y. Tacoma 5, Wash. (Corp. M. Oct. 
(Munic. Sv. Sub. Oct. 56) MD 56) M 


Switch to 


the MODERN 


DOUBLES length of filter runs. 


effluent. 


etc. 


iron, or ese. 


Write for further information, 
test samples and quotations to: 


PALMER FILTER EQUIPMENT CO. 
P.O. Box 1696—822 E. 8th St., Erie, Pa. 


Representing: 


——ANTHRAFILT: 


All-Purpose Filtering Medium 


Anthrafilt Offers Many 
Advantages Over Sand and Quartz 


REQUIRES only half as much wash water. 
KEEPS Filters in service over longer periods. 
INCREASES Filter output with better quality 


GIVES better support to synthetic resins. 


PROVIDES better removal of fibrous materials, 
bacteria, micro-organic matter, taste, odor, 


IDEAL for industrial acid and alkaline solutions. 

EFFECTIVE filtration from entire bed. 

LESS coating, caking or balling with mud, lime, 
mangan 


ANTHRACITE EQUIPMENT CORP. 
Anthracite Institute Bidg., Wilkes-Barre, Pa. 


AWWA 


Code of Practice 


The AWWA Code, printed in 


two colors on a heavy 10 X 17- 
inch sheet, suitable for framing 
is now available for distribution 


to members. 


For your copy, send only ten 
cents in coin or stamps to cover 
postage and handling charges. 
is charge for the 


There no 


document. 
American Water Works 
Association 
2 Park Ave., New York 16, N. Y. 
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Better Valves for Water Works Service 


Built to AWWA Standard 
Specifications C504-55T 


@ Compact—tighter Weight 
@ Reduced Installation Space 
@ Lowest Installed Cost 
@ Efficient Reliable Operation 
@ Drop-Tight Shutoff 
@ Minimum Restriction to Flow 
W. S. Rockwell Butterfly Valves 
© Minimum Pressure Drop offer advanced design and rug- 
ei ; ged construction. Made in all 
@ Non Clogging standard sizes of cast iron, cast 
@ Better Control—Manual c steel, stainless steel, bronze or 
Aut ti other alloys; natural or synthetic 
uromaric pata gum rubber seat with clamping 
@ Less Maintenance = ae segments, or spool type rub- 


ber liner extending over flange 
faces. Operators — manual: 
AWWA nut, handwheel, chain 
wheel or other types; automa- 
tic: electric motor or cylinder. 


rite for Bulletin 574 
on AWWA Valves 


W. S. ROCKWELL 
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Index of Aduertisers’ Products 


Activated Carbon: 

Industrial Chemical Sales Div 

Permutit Co. 

Activated Silica Generators: 

Omega Machine Co. (Div., B-I-F 
Industries) 

Wallace & Tiernan Inc. 

Aerators (Air Diffusers): 

American Well Works 

Carborundum Co. 

General Filter Co. 

Infilco Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 

Air Compressors: 

Allis-Chalmers Mfg. Co. 

DeLaval Steam Turbine Co 

Alum (Sulfate of Alumina): 


Hays Mfg. Co. Sie 
Mueller Co. 


Calcium Hypochlorite: 
John Wiley Jones Co. 

Carbon Dioxide Generators: 
Infilco Inc. 

Walker Process Equipment, Inc. 
Cathodic Protection: 
Electro Rust-Proofing Corp. 
Harco Corp. 

Cement, Portland: 

Monolith Portland Midwest Co. 
Cement Mortar Lining: 
Centriline Corp. 

Chemical Feed Apparatus: 
Cochrane Corp. 

Fischer & Porter Co. 

Graver Water Conditioning Co. 
Infilco Inc. 

F. B. Leopold Co. 


Industries) 
Wallace & Tiernan Inc. 


ADVERTISERS’ PRODUCTS 
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Chlorine Comparators: | 


Klett Mfg. Co. 
Wallace & Tiernan Inc. 


Chlorine, Liquid: 
John Wiley Jones Co. 
Wallace & Tiernan Inc. 


Clamps and Sleeves, Pipe: 
James B. Clow & Sons 
Dresser Mfg. Div. 

M. Greenberg's Sons 
Mueller Co. 
Rensselaer Valve Co. 
Skinner, M. B., Co. 
A. P. Smith Mfg. Co. 
Smith-Blair, Inc. 
Trinity Valley Iron & Steel Co. 


Clamps, Bell Joint: 


American Cyanamid Co., Heavy | James B. Clow & Sons 
Chemicals Dept BF | Dresser Mig. Div. 

General Chemical Div. Pormutlt Co. Skinner, M. B., Co. 

Ammonia, Anhydrous: Proportioneers, Inc. (Div., B-I-F Clamps, Pipe Repair: 

7 General Chemical Div. Industries) James B. Clow & Sons 

John Wiley Jones Co. Ross Valve Mfg. Co. Dresser Mfg. Div. 

Ammoniators: Simplex Valve & Meter Co. Skinner, M. B., Co. 

Fischer & Porter Co. Wallace & Tiernan Inc. Trinity Valley Iron & Steel Co. 

Proportioneers, Inc. (Div., B-I-F Chemists and Engineers: Clarifiers: on 
_Industries) (See Professional Services) American Well Works 

Wallace & Tiernan Co., Inc. Chlorination Equipment: Chain Belt Co. 

Ammonium Silicofluoride Builders-Providence, Inc. (Div., | Cochrane Corp. ‘al 

American Agricultural Chemical Co. B-I-F Industries) Dorr-Oliver Inc. 

Brass Goods: Everson Mfg. Corp. General Filter Co. 

American Brass Co. Fischer & Porter Co. Graver Water Conditioning Co. 

M. Greenberg’s Sons Proportioneers, Inc. (Div., B-I-F Infilco Inc. 


Permutit Co. 
Walker Process Equipment, Inc. 


—IN-SOL cactivateo sitica) 


SOLVES THESE 
WATER PROBLE 


e TURBIDITY 
N-Sol (activated silica sol) with your conor 
regular coagulant forms large, 


e HIGH CHEMICAL COSTS 
e COLD WATER COAGULATION 


e SHORT FILTER RUNS 


strong, rapid-settling floc and 


& delivers clear, sparkling water 


Evaluate results in your plant. 


_ SAMPLES OF N SILICATE* AND DIRECTIONS FOR 
JAR TESTS ON REQUEST 


e POOR QUALITY | 


*N-Sol is made in your plant from our N 


sodium silicate (shipped in drums or tankcars). 


TRADEMARKS REG S. PAT OFF 


PHILADELPHIA QUARTZ CoO. 
1142 Public Ledger Building, Philadelphia 6, Penna 


N-SOL PROCESSES 
PQ SOLUBLE SILICATES 
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po 
7 
q 
j 
: 
“4 
7 


WATER TREATMENT PLANT 
WILL FIT YOUR NEEDS LIKE A 


individual needs and requirements of each industry or municipality . . . designs, 
engineers and constructs it to assure an adequate supply of pure water . . . to 
provide dependable, economical, trouble-free operation over the years. 
Thot's why more and more industries ond municipalities are in- 
stalling General Filter water treatment plants. They know they 
can depend on General Filter to solve their problem the right 
way. No job is too big or too small. General Filter's field-trained 
water specialists will prescribe a plant... its experienced en- 


Spies 2s0uTe gineers will design it and its skilled construction engineers will 


plus the 


solve yours. 
Write today for complete inf ion... obligotion... 


end Pad eet Gener Per General Filter — 


AMES, IOWA 


“yours for better woter” ie 
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Condensers: 

Alco Products, Inc. 
Allis-Chalmers Mfg. C 

United States Pipe & ee Co. 


Contractors, Water Supply: 
Layne & Bowler, Inc. 


Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, (Div., 
B-I-F Industries) 

Fischer & Porter Co. 

Foxboro Co. 

General Filter Co. 

Infilco Inc. 

Minneapolis-Honeywell 
Regulator Co. 

Simplex Valve & Meter Co. 

Copper Sheets: 

American Brass Co. 


Copper Sulfate: 

General Chemical Div. 
Phelps Dodge Refining Corp. 
Tennessee Corp. 

Corrosion Control: 

Alco Products, Inc. 

Calgon, Inc. 

Philadelphia Quartz Co. 


Couplings, Flexible: 
DeLaval Steam Turbine Co. 
Dresser Mfg. Div. 
Diaphragms, Pump: 
Dorr-Oliver Inc 
Southern Pipe & Casing Co. 
Engines, Hydraulic: 
Koss Valve Mfg. Co 
Engineers and Chemists: 
(See Professional Services) 
Feedwater Treatment: 
Allis-Chalmers Mfg. Co. 
Calgon, Inc. 
Cochrane Corp. 
Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 
Permutit Co. 
Proportioneers, 
Industries) 
Ferric Sulfate: 
Tennessee Corp. 


Filter Materials: 
Anthracite Equipment Comp. 
Carborundum Co. 

General Filter Co. 

Infilco Inc. 

Johns-Manville Corp. 
Northern Gravel Co. 
Permutit Co. 

Carl Schleicher & Schuell Co. 
Stuart Corp. 


Filters, incl. 
Cochrane Corp. 
Dorr-Oliver Inc. 

Graver Water Conditioning Co. 
Infilco Inc. 
Permutit Co. 
Proportioneers, 

Industries) 

Roberts Filter Mfg. Co. 
Ross Valve Mfg. Co. 


Filters, Membrane (MF): 

AG Chemical Co. 

Millipore Filter Corp. 

Carl Schleicher & Schuell Co. 

Filtration Plant Equipment: 

Builders-Providence, Inc. (Div., 
B-I-F Industries) 

Chain Belt Co. 

Cochrane Corp. 

Filtration Equipment Corp. 

General Filter Co. 

Graver Water Conditioning Co. 


Inc. 


(Div., 


Inc. 


Feed water: 


Inc. (Div., B-I-F 


ADVERTISERS’ PRODUCTS 


Hungerford & Terry, Inc. 
Infilco Inc. 
F. B. Leopold Co. 
Omega Machine Co. 
Industries) 
Permutit Co. 
Roberts Filter Mfg. Co. 
Simplex Valve & Meter Co. 
Stuart Corp. 
Wallace & Tiernan Inc. 


(Div., B-I-F 


Fittings, Copper Pipe: 
Dresser Mig. Div. 

M. Greenberg's Sons 
Hays Mig. Co. 

Mueller Co. 


Fittings, Tees, Ellis, etc.: 
Alco Products, Inc. 

American Cast Iron Pipe Co. 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 

Crane Co. 

Dresser Mfg. Div. 

M & H Valve & Fittings Co. 
Trinity Valley Iron & Steel Co. 
United States Pipe & Foundry Co. 
R. D. Wood Co. 


Flocculating Equipment: 
Chain Belt Co. 

Cochrane Corp. 

Dorr-Oliver Inc. 

General Filter Co. 

Graver Water Conditioning Co. 
Infilco Inc. 

F. B. Leopold Co. 

Permutit Co. 

Stuart Corp. 


Fluoride Chemicals: 
American Agricultural Chemical Co. 
Davison Chemical Co. 


Fluoride Feeders: 

Fischer & Porter Co. 

Omega Machine Co. (Div., 
Industries) 

Proportioneers, (Div., 
Industries) 

Wallace & Tiernan Co., Inc. 

Furnaces: 

Jos. G. Pollard Co., Inc. 

Gages, Liquid Level: 

Builders-Providence, Inc. 
B-I-F Industries) 

Infilco Inc. 

Minneapolis-Honeywell 
Regulator Co. 


Simplex Valve & Meter Co. 
Wallace & Tiernan Inc. 


Gages, Loss of Head, Pressure 
of Vacuum, Kate of Flow, | 
Sand Expansion: 

Builders-Providence, Inc. (Div., 
B-I-F Industries) 

Foxboro Co. 

Infilco Inc. 

Minneapolis-Honeywell 
Regulator Co. 

Jos. G. Pollard Co., Inc. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Inc. 


Gasholders: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Hammond Iron Works 
Pittsburgh-Des Moines Steel Co. 


Gaskets, Rubber Packing: 
James B. Clow & Sons 
Johns-Manville Corp. 


Gates, Shear and Sluice: 
Armco Drainage & Metal Products, 


Inc. 
Chapman Valve Mfg. Co. | 
James B. Clow & Sons 7 


B-I-F 


Inc. B-I-F 


(Div., 
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Mueller Co. 
R. D. Wood Co. 


Gears, Speed Reducing: 
DeLaval Steam Turbine Co. 


Glass Standards—Colorimetric 
Analysis Equipment: 

Klett Mfg. Co. 

Wallace & Tiernan Inc. 


Goosenecks (with or without 
Corporation Stops): 

James B. Clow & Sons 

Hays Mfg. Co. 

Mueller Co. 


Hydrants: 

James B. Clow & Sons 
Darling Valve & Mfg. Co. 

M. Greenberg’s Sons 

Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co., Inc. 
M & H Valve & Fittings Co. | 
Mueller Co. 

A. P. Smith Mfg. Co. 
Rensselaer Valve Co. 

R. D. Wood Co 


Hydrogen Ion Equipment: 
Wallace & Tiernan Inc. 


see Calcium 
Sodium Hy- 


Hypochlorite; 
Hypochlorite; 
pochlorite 


lon Exchange Materials: 
Allis-Chalmers Mfg. Co. 
Cochrane Corp. 

General Filter Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 


Iron, Pig: 
Woodward Iron Co. 


Iron Removal Plants: 
American Well Works 
Chain Belt Co. 

Cochrane Corp. 

General Filter Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 
Infilco Inc. 

Permutit Co. ] 
Roberts Filter Mfg. Co. 
Walker Process Equipment, 


Jointing Materials: 
Hydraulic Development Corp. 
Johns-Manville Corp. 
Keasbey & Mattison Co 
Leadite Co., Inc 


Joints, Mechanical, Pipe: } 
American Cast Iron Pipe Co. 

Cast Iron Pipe Research Assn. 
James B. Clow & Sons 

Dresser Mfg. Div. 

Trinity Valley Iron & Steel Co. 
United States Pipe & Foundry Co. 
R. D. Wood Co. 


Leak Detectors: 
Jos. G. Pollard Co., Inc. 


Lime Slakers and Feeders: 

Dorr-Oliver Inc. 

General Filter Co. 

Infilco Inc. 

Omega Machine Co. (Div., B-I-F 
Industries) 

Permutit Co. 

Wallace & Tiernan Inc. 

Magnetic Dipping Needles: 

W. S. Darley & Co. 

Meter Boxes: 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 
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THE COAT THAT BUTTONS 
UP BIG SAVINGS 


If you're economy minded—and who isn't—consider 
what a %2" protective coating of coal tar enamel can do 
for your steel water pipe line. 
You save on maintenance costs—for this coating 
means yecrs of maintenance-free pipeline service. 
The spun lining of coal tar enamel provides the 
smoothest interior surface, which means a maximum flow of 
water and lowest pumping costs. 
You no longer have to specify over-sized pipe to compensate 
» for future corrosion “shrinkage”. Protective coating being 
7 ae proof enables you to save on steel as well. 
To wrap up those savings—specify steel pipe— 


lined and coated with coal tar enamel, of course. 


“WHEREVER WATER FLOWS-STEEL PIPES IT BEST” 


STEEL PLATE FABRICATORS 


— | — 
ae 3 
2. 
ad 
f 
A “Shall 
ASSOCIATION 
793 W. MONROE ST., CHICAGO 3G, ILL. 


116 PER 


Meter Couplings and Yokes: 
Badger Meter Mfg. Co. 

Dresser Mfg. Div. 

Ford Meter Box Co. 

Hays Mfg. Co. 

Hersey Mfg. Co. 

Mueller Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
Worthington-Gamon Meter Co. 
Meter Reading and RKecord 


Books: 

Badger Meter Mfg. Co. 

Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 

Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 
B-I-F Industries) 

Foster Eng. Co. 

Infilco Inc. 

Minneapolis-Honeywell 
Regulator Co. 

Simplex Valve & Meter Co. 

Meters, Industrial, Commer- 
cial: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Builders-Providence, Inc. 
B-I-F Industries) 

Fischer & Porter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Simplex Valve & Meter Co. 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 

Mixing Equipment: 

Chain Belt Co. 

General Filter Co. 

Infilco Inc. 

F. B. Leopold Co. 

Paints: 

Barrett Div. 

Inertol Co., Inc. 

Pipe, Asbestos-Cement: 

Johns-Manville Corp. 

Keasbey & Mattison Co. 

Pipe, Brass: 

American Brass Co. 

Pipe, Cast Iron (and Fittings): 

Alabama Pipe Co. 

American Cast Iron Pipe Co. 

Cast Iron Pipe Research Assn. 

James B. Clow & Sons 

Trinity Valley Iron & Steel Co. 

United States Pipe & Foundry Co. 

R. D. Wood Co. 

Pipe, Cement Lined: 

American Cast Iron Pipe Co. 

Cast Iron Pipe Research Assn. 

James B. Clow & Sons 

United States Pipe & Foundry Co. 

R. D. Wood Co. 

Pipe, Concrete: 

American Concrete Pressure 
Assn. 

American Pipe & Construction Co. 

Lock Joint Pipe 

Pipe, Copper: 

American Brass Co. 


(Div., 


(Div., 


Pipe 


ADVERTISERS’ PRODUCTS 


Pipe, Steel: 
Alco Products, Inc. 
Armco Drainage & Metal Products, 


nc. 
Bethlehem Steel Co. 
Pipe Cleaning Services: 
Ace Pipe Cleaning, Inc. 
National Water Main Cleaning Co. 
Pipe Cleaning Tools and 
Equipment: 
Flexible Inc. 
Pipe Coatings and Linings: 
American Cast Iron Pipe Co. 
Barrett Div. 


B-I-F 


Cast Iron Pipe Research Assn. 

Centriline Corp. 

Inertol Co., 

Koppers Co., I nc 

Reilly Tar & Chemical Corp. 

Pipe Cutters: 

James B. Clow & Sons 

Ellis & Ford Mfg. Co. 

Jos. G. Pollard Co., Inc. 

Reed Mfg. Co. 

A. P. Smith Mfg. Co. 

Spring Load Mfg. Corp. 

Pipe Jointing Materials; see 
Jointing Materials *. 

Pipe Locators: 

W. S. Darley & Co. 

Jos. G. Pollard Co., Inc 

Pipe Vises: oA = 

Reed Mfg. Co. 

Spring Load Mfg. Corp. 

Plugs, Removable: 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Potassium Permanganate: 

Carus Chemical Co. 

Pressure Regulators: 

Allis-Chalmers Mfg. Co. 

Foster Eng. Co 

Golden-Anderson Valve Specialty Co. 

Mueller Co. 

Ross Valve Mfg. Co. 

Pumps, Boiler Feed: TA 

Allis-Chalmers Mfg. Co. 

DeLaval Steam Turbine all i 

Pumps, Centrifugal: 

Allis-Chalmers Mfg. Co. 

American Well Works 

DeLaval Steam Turbine Co. 

C. H. Wheeler Mfg. Co. 

Pumps, Chemical Feed: 

Infilco Inc. 

Proportioneers, Inc. (Div., 
Industries) 

Wallace & Tiernan Inc. 

Pumps, Deep Well: 

American Well Works 

Layne & Bowler, Inc. 

Pumps, Diaphragm: 

Dorr-Oliver Inc. 

W. S. Rockwell Co j 

Wallace & Tiernan Inc. 

Pumps, Hydrant: 

W. Darley & Co. ‘of ow 

Jos. G. Pollard Co., Inc. —_ 

Pumps, Hydraulic Beester: 

Ross Valve Mfg. Co 

Pumps, Sewage: 

Allis-Chalmers Mig. Co. 

DeLaval Steam Turbine Co. 

C. H. Wheeler Mfg. Co. 

Pumps, Sump: Ve 

DeLaval Steam Turbine Co. 

C. H. Wheeler Mfg. Co. 

Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Layne & Bowler, Inc. 

Recorders, Gas Density, 
SOs, ete.: 

Permutit Co. 

Wallace & Tiernan Inc. 


CO:, 
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Recording Instruments: 

Builders-Providence, Inc. 
B-I-F Industries) 

Fischer & Porter Co. 

Infilco Inc. 

Minneapolis-Honeywell 
Regulator Co. 

Simplex Valve & Meter Co. 

Wallace & Tiernan Inc. 

Reservoirs, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

R. D. Cole Mfg. Co. 

Graver Water Conditioning Co. 

Hammond Iron Works 

Pittsburgh-Des Moines Steel Co. 

Sand Expansion Gages; see 
Gages 

Sleeves: see Clamps 

Sleeves and Valves, Tapping: 

James B. Clow & Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Sludge Blanket Equipment: 

General Filter Co. 

Graver Water Conditioning Co. 

Permutit Co. 

Sodium Aluminate: 

Monolith Portland Midwest Co. 

Sodium Chloride: 

Frontier Chemical Co. 

Sodium Fluoride 

American Agricultural Chemical Co. 

Sodium Hexametaphosphate: 

Calgon, Inc. 

Sodium Hypochlorite: 

John Wiley Jones Co 

Wallace & Tiernan Inc 

Sodium Silicate: 

Philadelphia Quartz Co 

Sodium Silicofluoride 

American Agricultural Chemical Co. 

Softeners: 

Cochrane Corp. 

Dorr-Oliver Inc. 

General Filter Co. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Cochrane Corp . 

General Filter Co. 

Infilco Inc. 

Morton Salt Co. 

Permutit Co. = 

Tennessee Corp. 

Standpipes, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

R. D. Cole Mfg. Co. 

Graver Water Conditioning Co. 

Hammond Iron Works 

Pittsburgh-Des Moines Steel Co. 

Steel Plate Construction: 

Alco Products, Inc. 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

R. D. Cole Mfg. Co. 

Graver Water Conditioning Co. 

Hammond Iron Works 

Pittsburgh-Des Moines Steel Co 

Stops, Curb and Corporation: 

Hays Mfg. Co. 

Mueller Co. 

Storage Tanks: see Tanks 

Strainers, Suction: 

James B. Clow & Sons 


(Div., 
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Like Atlanta, Ga., you too can meet tomorrow’s increased water 
demands with clean water mains. When the coefficient of sections of 
Atlanta’s 45 year old main dropped to a low of 44, Waterworks 
General Manager, Paul Weir ordered National cleaning. Results 
were outstanding. Water pressure and capacity doubled, giving 
better fire protection and higher water pressure to outlying sections. 


Do as other leading cities have done—let National 
cleaning provide for tomorrow’s expansion without 
capital expenditure today! We can prove that National 
cleaning is an investment—not an expense. 


Write us today! 


N TIONAL WATER MAIN CLEANING COMPANY 
50 Church Street * New York, N.Y. 


ATLANTA, GA; 333 Candler Building *J]BERKELEY, CALIF; 905 Grayson Street * DECA- 
TUR, GA; P. O. Box 385 ¢ BOSTON, MASS; 115 Peterboro Street * CHICAGO; 122 So. 
Michigan "Avenue * ERIE, PA; 439 E. 6th Street * FLANDREAQU, S.D; 315 N. ‘Crescent — 
Street * KANSAS CITY, MO; 406 Merchandise Mart and 2201 Grand Avenue * LITTLE 
FALLS, N.J; BOX 91 * LOS ANGELES; 5075 Santa Fe Avenue * MINNEAPOLIS, MINN; 
200 Lumber Exchange Building * RICHMOND, VA; 210 E. Franklin Street ° SALT LAKE 
CITY; 149-151 W. Second South Street * SIGNAL MOUNTAIN, TENNESSEE; 204 Sla 


Street ° MONTREAL, CANADA; 2032 Union Avenue * WINNIPEG, CANADA; 576 all 
Street * HAVANA, CUBA; Lawrence H. Daniels, P. O. Box 531 ° SAN JUAN, PUERTO ii 


RICO; Luis F. Caratini, Apartado 2184. 


| 
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M. Greenberg’s Sons 

Johnson, Edward E., Inc 

R. D. W Co. 

Surface Wash Equipment: 

Cochrane Corp. 

Permutit Co 

Swimming Pool Sterilization: 

Builders-Providence, Inc. (Div. 
B-I-F Industries) 

Fischer & Porter Co. 


Omega Machine Co. (Div., B-I-F 
Industries) 
Proportioneers, Inc. (Div., B-I-F 


Industries) 
Wallace & Tiernan Inc. 
Tanks, Steel: 
Alco Products, Inc. 
Bethlehem Steel Co. 
Chicago Bridge & Iron Co. 
R. D. Cole Mfg. Co. 
Graver Water Conditioning Co. 
Hammond Iron Works 
Pittsburgh-Des Moines Steel Co. 
Tapping- — Machines: 
Hays Mfg. Co. 
Mueller Co. 
A. P. Smith Mfg. Co. 
Tapping — 
Hays Mig. Cs. 
Mueller 
Taste and Odor Removal: 


Corp.: 


Builders-Providence, Inc (Div., 


B-I-F Industries) 
Cochrane Corp. 
General Filter Co. 
Graver Water Conditioning Co. 
Industrial Chemical Sales Div. 
Infilco Inc. 
Permutit Co. 
Proportioneers, Inc. (Div., 
Industries) 
Wallace & Tiernan Inc. 
Tenoning Tools: 
Spring Load Mfg. Corp. 


Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 


terminations) : 
Wallace & Tiernan Inc. 
Turbines, Steam: 
Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Turbines, Water: 
Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Valve Boxes: 
James B. Clow & Sons 
Ford Meter Box Co. 
M & H Valve & Fittings Co. 
Mueller Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
Trinity Valley Iron & Steel Co. 
R. D. Wood Co. 
Valve-Inserting Machines: 
Mueller Co. 
A. P. Smith Mfg. Co. 
Valves, Altitude: 


Golden-Anderson Valve Specialty Co. 


W. S. Rockwell Co. 

Ross Valve Mfg. Co., Inc 

S. Morgan Smith Co 

Valves, Butterfly, 
Foot, 


B-I-F Industries) 


B-I-F 


Check, Flap, 
Hose, Mud and Plug: 
Builders-Providence, Inc. (Div., 


ADVERTISERS’ PRODUCTS 


James B. Clow & Sons 

DeZurik Corp. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Henry Pratt Co. 

Rensselaer Valve Co. 

S. Morgan Smith Co. 

R. D. Wood Co. 

Hersey Mfg. Co. 

Valves, Electrically Operated: 
B-I-F Industries) 

Chapman Valve Mfg. Co. 

Crane Co. 

Darling Valve & Mfg. Co. 

Golden- Valve Specialty Co. 

Kennedy Valve Mfg. Co. 

Mueller Co. 

Henry Pratt Co. 

W. S. Rockwell Co. 

A. P. Smith Mfg. Co. 

Valves, Float: 

James B. Clow & Sons 

Henry Pratt Co. 

W. S. Rockwell Co. 

Valves, Gate: 

Chapman Valve Mfg. Co. 

Crane Co. 

Darling Valve & Mfg. Co. 

Dresser Mfg. Div. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Mueller Co. 

W. S. Rockwell Co. 

A. P. Smith Mfg. Co. 


Chapman Valve Mfg. Co. 

M. Greenberg's Sons 

Mueller Co. 

W. S. Rockwell Co. 

Valves, Detector Check: 
Builders-Providence, Inc. (Div., 
James B. Clow & Sons 

DeZurik Corp. 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

S. Morgan Smith Co. 
Golden-Anderson Valve Specialty Co. 
Ross Valve Mfg. Co., Inc. 

James B. Clow & Sons 

DeZurik Corp. 

Ludlow Valve Mfg. Co., Inc. 
Rensselaer Valve Co. 

R. D. Wood Co. 


Valves, Hydraulically Oper- 
ated: 
Builders- Providence, Inc. (Div., 


B-I-F Industries) 
Chapman Valve Mfg. Co. 
James B. Clow & Sons 
Crane Co. 
Darling Valve & Mfg. Co. 
DeZurik Corp. 
Golden-Anderson Valve pre Co. 
Kennedy Valve Mfg. C 
F. B. Leopold Co. 
M&H Valve & Fittings Co. 
Mueller Co. 
Henry Pratt Co. 
Rensselaer Valve Co. 
W. S. Rockwell Co. 
A. P. Smith Mfg. Co. 
S. Morgan Smith Co. 
R. D. Wood Co. 
Valves, Large Diameter: 
Chapman Valve Mfg. Co 
James B. Clow & Sons 
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Crane Co. 

Darling Valve & Mfg. Co. 

Golden-Anderson V age Specialty Co. 

Kennedy Valve Mfg. Co 

Ludlow Valve Mfg. Inc. 

M & H Valve & Fittings Co. 

Muller Co. 

Henry Pratt Co. 

Rensselaer Valve Co. 

W. S. Rockwell Co. 

A. P. Smith Mfg. Co. 

S. Morgan Smith Co. 

R. D. Wood Co 

Valves, Regulating: 

DeZurik Corp 

Foster Eng. Co. 

Golden-Anderson Valve Specialty Co. 

Minneapolis-Honeywell 
Regulator Co. 

Mueller Co. 

Henry Pratt Co. 

W. S. Rockwell Co. 

Ross Valve Mfg. Co. 

S. Morgan Smith Co. 

Valves, Swing Check: 

Chapman Valve Mfg. Co 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co. 

Golden-Anderson Valve Specialty Co. 

M. Greenberg’s Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

W. S. Rockwell Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Venturi Tubes: 

Builders-Providence, Inc. (Div 
B-I-F Industries) 

Infilco Inc. 

Simplex Valve & Meter Co. 

Waterproofing: 

Barrett Div. 

Inertol Co., Inc. 

Water Softening Plants; see 
Softeners 

Water Supply Contractors: 

Layne & Bowler, Inc 

Water Testing Apparatus 

Wallace & Tiernan Inc 

Water Treatment Plants: 

American Wel! Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Cochrane Corp. 

Dorr-Oliver Inc. 

Fischer & Porter Co. 

General Filter Co. 

Graver Water Conditioning Co. 

Hammond Iron Works 

& Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Pittsburgh-Des Moines Steel Ce 

Roberts Filter Mfg. Co 

Walker Process Equipment, I: 

Wallace & Tiernan Inc 

Well Drilling Contractors 

Layne & Bowler, Inc 

Wrenches, Ratchet: 

Dresser Mfg. Div 

Zeolite: see lon 
Materials 


Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by AWWA Associate Members appears in the 


1955 AWWA Directory. 
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FERROFILTER 


Actual results show 


IRON REDUCTION 


to .15 ppm 
even on excess loading 


Installation of ‘‘American" Ferrofilters and 

American" Double Suction Split Case Pumps 
at Columbus, Indiana Water Plant » Consulting 
Engineers, Henry B. Steeg & Associates, Inc., 

7 Indianapolis, Indiana. 

; Independent tests and observations of ‘‘American”’ Ferrofilter 

4 operation at the Columbus, Indiana water plant show reduction to 

.15 ppm on 1.8 MGD loading/filter. (Units are rated 1.5 MGD.) 

Even on excess loading of 2.5 MGD/filter with all six wells on, 

iron reduction was still getting down to .2 ppm. : 


The “‘American”’ Ferrofilter is a contact filter that offers many 
advantages as a complete process or as a preliminary process—for the 
removal of iron, manganese, carbon dioxide, and other dissolved 
gases and odors, in one simple operation. It combines fundamental 
processes and design in an effective and economical treatment plant. 
Utilizes fine media in open aeration. Can be backwashed to remove 
any excess accumulation, leaving the filter in condition for 
another cycle. In most cases, it eliminates the need for 

a sedimentation tank or sand filter. 


Write for Bulletin No. 252B or for specific 
information relating to your application. 


AMERICAN-WELL WORKS 


im OUR 88TH YEAR Pumping. Sewege Treatment, and 

112 North Broadway \ cay Weter Purification Equipment 
AURORA, ILLINOIS RESEARCH ENGINEERING - MANUFACTURING 
Offices Chcoge Mew Vert Clevelond + Komes City + Seles Representatives twowghow the 


Utilize our experience in 
engineering design and 
manufacture of field-proved 
equipment and pumps for 
water and waste treatment. 


: 
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WATE R WASTE 
Red Handed / 


A BIG RED HAND is furnished as 
standard construction on all Rock- 
well meter registers. Like the split 
second hand of a stop watch it 
sweeps the entire outer circumfer- 
ence of the dial. The slightest move- 
ment can be seen. 

The big red hand is a tremendous 
aid when checking or demonstrating 
leaks in your customers’ homes. And 
with this large, slow moving, center 
mounted test hand, you can get a 
much closer reading on the accuracy 
of new or repaired meters. 

By any comparison—accuracy, 


«+ and a much closer 
accuracy check provided! 


durability, repair ease or conven- 
ience—Rockwell meters measure up 
to the highest standards. Ask our 
representative to demonstrate, or 
write today for latest bulletin. 


ROCKWELL manuracturinc COMPANY 
PITTSBURGH 8, PA. Atlanta Boston 
Charlotte Chicago Dallas Denver Houston 
Los Angeles Midland, Tex. New Orleans 
New York Kansas City Philadelphia 
Pittsburgh San Francisco Seattle Shreveport 
Tulsa In Canada: Rockwell Manufacturing 
Company of Canada, Ltd., Toronto, Ontario 


ROCKWELL WATER METERS 


A Size and Type For Every Kind & parvies 


é 
ARCTIC TROPIC TyPE 12 TYPE 14 TYPE 16 TYPE 6 EUREKA 8 
| 


t, too, needs 
Water Treatment, 


“Plantation Gardens” 
Plantation Gardens, an exclusive subdivision of 1000 homes 


Florida having a population of 3500 persons, recently started up this com- 

pact water treatment plant for softening and color removal 

D a R R c Oo A Dorrco Aldrich PeriFilter System, consisting of a Dorrco 
Hydro-Treator surrounded by an annular rapid sand filter, was 

a L Oo R i c H selected as the most economical answer to meet the conditions 


PeriFilter* System The plant is designed to handle an average flow of 0.53 MGD with 
plans for enlargement at a future date 


M eets F 1 l tra t 10 n Advantages of the PeriFilter system include lower construction 
costs because both pre-treatment unit and filter are installed in 


Requirements of the same tank. Valves and piping are greatly simplified. Reduced 

head losses and simple operation add up to lower operatihg costs 
1 000 H ome If you'd like more information on the PeriFilter System write 
for Bulletin No. 9042. No obligation, of course 


Subdivision 
Hydro-Treator, PeriFilter 1M. Reg. U.S. Pot OF 


Every day, nearly 8% billion gallons of water are treated with Dorr-Oliver equipment 


rey 


WORLD-WIDE RESEARCH + ENGINEERING + EQUIPMEN 


the cure-all approach ‘The installation shown below = 
is a good example ‘of how equipment should be 
gelected to fit t job and not vice vers@ 
4 
rs 
4 
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Jointed for . . . 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “jointing material’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight sl 7 
durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
~ Tested and used for over 40 years. 
Saves at least 75" 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 


- 
7 
: 
+) 
% 
NOCoU/kin 


